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© CYCLOOLEFINIC RESiN COMPOSITION. 

<r) A cvcloolefinic resin composition of the invention comprises a thermoplastic resin comprising an alicycl.c 
olefin pCer and a specified stabilizer selected from among phenolic stabilizers, organic th,oethei ' 
^rpSphlts stabilizers, ultraviolet absorbers and hindered amine stabilizers. Since this ^mpo^on 
contains a spe L stabilizer, it is excellent in thermal aging resistance and weatherability and can be preferably 
as the rVsfn composition for making an optical member. The thermoplastic ream may also be one 
comorisina both of ^n alicyclic olefin polymer and a flexible polymer, whereby especially the mechanics 
S^s^XlS id'a resin composition containing said resin is preferably used in the manufacture of 
machine parts, electronics components and automotive parts. 
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CYCLOOLEFIN RESIN COMPOSITIONS 

FIELD OF THE INVENTION 

The present invention relates to cycloolefin resin compositions having excellent thermal aging resis- 
tance and weathering resistance as well as excellent heat resistance, chemical resistance, solvent resis- 
tance, dielectric characteristics, rigidity characteristics, dimension stability and impact resistance. The 
present invention further relates to cycloolefin resin compositions suitable for producing resin molded 
products having high transparency such as optical instrument parts. 

BACKGROUND OF THE INVENTION 

Polyolefin resins which are widely used as general purpose resins are excellent in heat resistance, 
solvent resistance and dielectric characteristics. After further improving the heat resistance, rigidity, 
dimension stability, impact resistance, etc. of the polyolefin resins having such excellent characteristics, the 
present inventors once proposed novel cycloolefin random copolymers (for example, in Japanese Patent L- 
O-P Nos. 168708/1985 and 120816/1986) having alicyclic structures, and prepared from ethylene and bulky 
cycloolefins. The inventors further proposed a method for blending the cycloolefin random copolymers with 
specific polymers (for example, Japanese Patent L-O-P Nos. 163236/1989 and 163241/1989) to improve the 
impact resistance of the cycloolefin random copolymers. Though these resin compositions have excellent 
characteristics under ordinary using conditions, the resin compositions tend to be oxidized under severe 
conditions at alicyclic structures, that is, the constituent units derived from cycloolefins, because the main 
component of the resin compositions is an olefin resin having an alicyclic structure. Such resin composi- 
tions gradually deteriorate in their excellent characteristics that alicyclic structure olefin resins such as 
cycloolefin random copolymers have as inherent properties when exposed to an environment at high 
temperature over a long period of time. The resin compositions also tend to be deteriorated when irradiated 
with such light having a short wavelength as an UV-ray, and show lowering of physical properties when 
exposed to sunlight in the open air over a long period. 

Synthetic resins are often used for manufacturing optical instrument parts such as optical lenses, optical 
disc substrates and optical fibers in place of conventionally used glass. 

It is desirable that optical instrument parts manufactured from such synthetic resins have high 
transparency, rigidity and impact resistance. 

As the resins having such excellent properties, there have been conventionally used transparent resins 
such as polymethacrylate, polycarbonate and poly-4-methylpentene-1 . but the present inventors have found 
that olefin resins having an alicyclic structure such as thermoplastic resins containing a random copolymer 
of chain olefin (e.g.. ethylene) and cycloolefin are basically suitable for producing optical parts. For 
example, optical parts such as plastic lenses or substrates of optical discs can be produced by molding the 
above-mentioned random copolymer of chain olefin and cycloolefin through injection molding. Further, 
optical fibers can be produced by molding the random copolymer through extrusion molding. The optical 
instrument parts produced as mentioned above show high rigidity and high resistance to shocks in addition 
to the high transparency. 

In the case of producing molded products having specific shapes by the above-mentioned molding 
method, the resin used therefor is desired to have a low viscosity, and the viscosity of the resin is generally 
made lower by raising a temperature of the resin. Especially when a molded product of small thickness is 
formed through injection molding, the resin is compelled to stay in the molding machine for a long period of 
time, and therefore the resin is also heated for a long period of time. Further, when the resin passes through 
a narrow part of a mold to produce a molded product of small thickness, a mechanical shearing force is 
applied to the resin, sometimes the molding resulting in local generation of heat in the resin. 

On the other hand, in the case of producing filaments by extrusion molding, high speed spinning is 
desirably carried out from the viewpoint of increasing productivity, and for such a high speed spinning, it is 
desired to raise a temperature of the resin to lower the viscosity thereof. Further, when the high speed 
spinning is carried out, a mechanical shearing force is likely to be applied to the resin. 

Owing to the above-mentioned external heating of the resin or generation of heat within the resin 
caused by the mechanical shearing force or the like, the resin is exposed to high temperatures for a long 
period of time during molding, and thereby the resin is apt to be thaj^lly decomposed or thermally 
deteriorated durinij^Jlding. As a result, the resulting molded prc^B is colored and reduces its 
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* an S r 5Sintlnq the thermal decomposition or thermal deterioration of the resin during molding, a heat- 
JZfZSS ifgeneraHy incorporated into the resin. This method is ^f^Znt^t 

Tthl rW.n the resultina molded product tends to be colored because of sl.ght burning of the resin taking 

has^ySc Mrucbn. portion in Its ntoleouto. eoniuo*ed double bonds an, eestly formed by 

fowers a transmittance'of «ght in the short wavelength region, resulting , ,n I towering optca. proposes 

thermal decomposition or thermal deterioration in such resin molded products requinng high transparency 



25 as optical instrument parts 
For example, there are 



aeld S a polyol In ««ch a portion o. hydroxy! groups of a «"-» nto^yalen. P*"" ' s ester '" et ' '° 8 

oopoCe^of Sam olefin and oycloolefin. and consequently the substrates of opuoaf dreos produe^ by 
* n adHina such antioxidants to the thermoplastic resin have high transparency. 

S^^SwKP No. 173226/1987 discloses that a transparent thermoplastic resin containing b»- 

(dW ester is mo,ded to form a transparent substrate 19 ,nj 

^ However, optica, instrument parts such as optica, lenses and optica, fibers need much ^ higher 
,s transparency than the above-mentioned optica, disc substrates, and therefore ' 

antioxidants or antioxidizing techniques described in those publicat.ons are utilized, it has proved that there 

~^rsc£e^^ 

transparency can be hard.y produced even by incorporating known stabHizers into such olefin polymers 
havino an alicyclic structure as random copolymers of chain olefins and cycloolefins. 

MoreoverwhenWch a catalyst containing chlorine atoms as Ziegler catalyst is employed for producing 
sue ^SSn^^ tali « alicyclic structure as random copolymers of chain olefins and cycloolefins 
th ca toys. Slg Xne atoms sometimes remains in the resuKing copo.ymers. The remaining 
il^Mm^^ompo«es to give a ch.orine gas during mo.ding. and the molding mach. ne . ttrty 
^St^SSra to the chbrine gas. When the mo.ding machine is corroded, rust is easi.y introduced 
into the resin to color the resulting optical parts and to lower the transparency thereof. 

The present ZpSon intends to solve the above-mentioned problems with regard to prior art. and an 
objelt of tie in^|n is to provide resin composites having exeunt thermal aging res,stance and 
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weathering resistance as well as excellent heat resistance, chemical resistance, dielectric characteristics, 
rigidity and dimension stability. 

Another object of the invention is to provide resins which neither are colored, nor form fish-eyes, 
agglomerates of the resin and foams during forming molded resin products requiring transparency such as 
optical instruments parts and which are capable of giving resin molded products having high transparency. 

A further object of the invention is to provide resin compositions capable of producing resin molded 
products without coloring, without forming fish-eyes, resin agglomerates and foams, and without lowering 
transparency, even when a thermoplastic resin obtained by using such a catalyst containing chlorine atoms 
as Ziegler catalyst is employed. 

A still further object of the invention is to provide resin compositions having excellent thermal aging 
resistance and weathering resistance for industrial use other than optical use. 



DISCLOSURE OF THE INVENTION 

A first cycloolefin resin composition according to the invention comprises a thermoplastic resin 
containing at least 50% by weight of an olefin polymer having an alicyclic structure, 0.01 - 5 parts by weight 
of a phenolic stabilizer and 0.01 - 5 parts by weight of an organic thioether stabilizer based on 100 parts by 
weight of the thermoplastic resin. 

A second cycloolefin resin composition according to the invention comprises a thermoplastic resin 
containing at least 50% by weight of an olefin polymer having an alicyclic structure, 0.01 - 5 parts by weight 
of a phenolic stabilizer and 0.01 - 5 parts by weight of an organic phosphite stabilizer excluding a phosphite 
compound derived from pentaerythritoi based on 100 parts by weight of the thermoplastic resin. 

A third cycloolefin resin composition according to the invention comprises a thermoplastic resin 
containing at least 50% by weight of an olefin polymer having an alicyclic structure, 0.01 - 5 parts by weight 
of a phenolic stabilizer, 0.01 - 5 parts by weight of an organic phosphite stabilizer and 0.01 - 5 parts by 
weight of an organic thioether stabilizer based on 100 parts by weight of the thermoplastic resin. 

A fourth cycloolefin resin composition according to the invention comprises a thermoplastic resin 
containing at least 50% by weight of an olefin polymer having an alicyclic structure and 0.01 -5 parts by 
weight of a compound or compounds based on 100 parts by weight of the thermoplastic resin, said 
compound(s) being represented by the formula [A] and/or [B] and having a molecular weight of not more 
than 600: 



h °-aCM 



\\y/ [A] 

R 

wherein each of R 1 and R 2 independently represents a hydrogen atom or an alkyl group having 1 - 6 carbon 
atoms, R 3 represents a group selected from the group consisting of an alkyl group having 1 - 22 carbon 
atoms, an alkoxy group having 1 - 6 carbon atoms and an alkylamino group having 1 - 6 carbon atoms; 




f— X 




[B] 



wherein each of R 4 and R e independently represents an alkyl group J^ing 1 - 6 carbon atoms. R b 
represents an alkyl having 1 - 6 carbon atoms or an alkoxy group^^Big 1 - 6 carbon atoms, and X 
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represents an atom or a group selected from the group consisting of an alkylene group, an oxygen atom 

^^mlyZ^n resin composition according to the invention comprises a 1*™***"* 
rnntl no aUeast 50% by weight of an olefin polymer having an alicyclic structure and 0.01 - 5 parts by 
weS o? a Sound 2 compounds based on 100 parts by weight of the thermoplastic res,n. sa,d 
compound or compounds being represented by the formula [C]: 



T5 




CH, 

CIUCII 2 -CO-CH 2 -C-CH-OCH a 
0 CH, x 0CH 2 



[C] 



20 



„,h»ro,n oac-h of R« and R 2 independently represents an alkyl group having 1 - 6 carbon atoms. 

A ^irtt? cyctoolefm resin composition according to the invenfion comprises a thermoplastic resjn 
J^SK by weight of an olefin polymer having an alicyclic structure^ 0.01 - i parts by _w*gh 
thiodipropionate and/or an ester compound of an alkylthioprop.on.c aad with a polyol and 0.01 - 
5 pal by tSght of an organic phosphite stabilizer based on 100 parts by weight of the thermoplastic 
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Each of the above-mentioned first to sixth cydoolefin resin compositions accord.ng to the myention may 
further con ain 0 01 - 5 parts by weight of a metal salt of a higher aliphatic acid (..e.. h.gher ahphatc acid 
100 Parts by we^ht of the thermoplastic resin (seventh cydoolefin res.n composflon). 

Each o?"e ^aSve mentioned firs? to seventh cydoolefin compositions according to the .nvention may 
further contain oarts by weight of the thermoplastic resin (eighth cydoolefin resin composition . 

Furore Se Lrmoplastic resin which the first to eighth cydoolefin resin compositions compr.se 
may a*o "mprise a s%ci fic flexible polymer in addrtion to the cydoolefin polymer having an ahcychc 

StIUC ^ero can be provided resin compositions from which molded products having very high mechanical 
<;tr<=.nath can be manufactured by such incorporation of the flexible polymer. 

iZT*e c™Zer m resin "compositions of the invention contain stabilizers 
resin S ha dfy burned during molding, and tends not to have conjugated double bonds formed by oxidaton 
3 L aHcycnc structure within the molecule of the olefin polymer. The resin compos.t.ons show a lower 
^LVSLSZ of the physical properties thereof even when exposed to sunlight over a long penod 
Accordingly when the resin composition of the invention is used for producing such a molded I product 
Snng high transparency as an optica, instrument part, the obtained molded product is almost free from 
being colored, and in addition the transparency inherent to the thermoplastic res.n composition containing 
an olefin Dolvmer having an alicyclic structure is not impaired during molding. 

S toreo^r even in L case* using a thermoplastic resin containing ? a resin prepared bj r using such a 
catalyst containing chlorine atoms as Ziegler catalyst, rust is not formed in the molding macjm 
Scord ngly by using the containing chlorine atoms as Ziegler catalyst, rust is not formed m he molding 
3S ^Accordingly, by using the resin compositions of the invention, there can be prevented coloring 
rndTwerin^ of transparency of optical instrument parts caused by introduction of rust into the res.n. 



SO DETAILED DESCRITION OF THE INVENTION 

The cydoolefin resin compositions of the present invention are described in detail hereinafter. 
First the first cydoolefin resin composition of the invention is illustrated below. 

The first cydoolefin resin composition comprises a thermoplastic res.n containing an olefin po ymer 
55 having an alicyclic structure, a specific amount of a phenolic stabilizer and a specific amount of an organic 

^TJrlTZ^ cydoolefin resin compositions of the invention comprise is a thermoplastic resin 



The resin whi^^jie cydoolefin resin compositions i 
containing an olef^^/mer having an alicyclic structure. 
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The olefin polymers having an alicydic structure can be prepared, for example, by copolymerizing an 
olefin with a cyclootefin having the following formula [I] in a liquid phase in the presence of a catalyst: 




wherein n is an integer of at least 0. each of R 1 to R 12 independently represents a hydrogen atom t a 
halogen atom or a hydrocarbon group, R 9 to R 12 may be bonded together to form a monocyclic group or a 
20 polycyclic group, the monocyclic group or the polycyclic group may have a crosslinking structure and may 
further have double bond(s), and R 9 to R 12 may form a group containing these rings in combination. 

In other words. R 9 to R' 2 may form a polycyclic group or a monocyclic group in combination as 
described below. 



30 



35 



4Q 




The carbon atoms indicated by 1 and 2 in the above-exemplified formulas represent carbon atoms of an 
alicydic structure in the formula [I], wherein groups designated by R 9 to R 12 are bonded to the carbon 
45 atoms. Further, these groups may have substituting groups such as a methyl group. 

Moreover, R 9 and R 1 1 (or R 1C and R' 2 ), when taken together, may form an alkylidene group. 
Furthermore, each of R 3 to R 12 may have an ester group. 

As preferred examples of such cycloolefins, there can be mentioned cycloolefins having the following 
formula [II]: 
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wherein n is 0 or 1. m is an integer of at least 0. each of FV to R<« independently represents an atom or a 
group selected from the group consisting of a hydrogen atom, a halogen atom and a hydrocarbon group. 
Ft'* to R 18 may be bonded together to form a monocyclic group or a polycycl.c group, the monocyclic 
group or the polycyclic group may have double bond(s). and R 15 and R'*. or R and R" may form an 

a,ky Mor n eov 3 e r r. U a : cycloolefin used as raw material for preparing the olefin polymer having an alicyclic 
structure of the present invention includes compounds represented by the following formula [ll-a]: 



R * 
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R 8 R 6 ( C H 2 ), 



R 7 / 




[II-a] 



45 



50 



wherein p is an integer of at least 0. q and r are each 0. 1 or 2. each of R' to R - .ndependently represents 
an atom or a group selected from the group consisting of a hydrogen atom, a halogen atom, an aliphatic 
hydrocarbon group, an aromatic hydrocarbon group and an alkoxy group. R 5 (or R 6 ) and R' (or R ) may be 
bonded together directly or through an alkyl group of 1-3 carbon atoms. 

Furthermore, the olefin polymer having an alicyclic structure may also be obtained from a cyclic olefin 
represented by the formula [I], preferably [II] or [ll-a] singly or in combination by ring opening polymeriza- 
tion or copolymerization. Furthermore, in the present invention, there may also be used hydrogen-added 
products prepared by at least partially hydrogenating the double bond of the above-described ring opening 
polymerization polymer or copolymer. 
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Hydrogenation 
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bicyclo[2,2,1 ]hept-2-ene derivatives, 

tetracyclol^.O.I^I^^-dodecene derivatives; 

hexacyclo[6.6,1 ,1 3B .1 '""O^.O 9 • 14 ]-4-heptadecene derivatives; 

octacyclot8,8.0,1 2 -M 4 - 7 .l 11 - ,8 .l ,3 - 16 .0 3e .0 12 "]-5-docosene derivatives; 
s pentacyclo[6.6.1 .1 3-6, 0 ",0 9 "]-4-hexadecene derivatives; 

heptacyclo-5-icosene derivatives; 

heptacyclo-5-heneicosene derivatives; 

tricyclo[4,3.0,1 "J-S-decene derivatives; 

tricyclo[4,3.0.1 "]-3-undecene derivatives; 
to pentacyclo[6.5,1.1 3 - 6 ,0 2 - 7 .0 9 - 13 ]-4-pentadecene derivatives; 

pentacyclopentadecadiene derivatives; 

pentacycb[4.7,0.1 ".O 813 .! 912 }-3-pentadecene derivatives; 

pentacyclo[7.8.0.1 3 - 6 .0 3 - 7 .1 10 - 17 .0 11,6 .1 ,2 - ,s >4-eicosene derivatives; 

ts nonacyclo[9.10.1.1.4 l 7.0 3 - 8 ,0 2 - 10 .0^- 3 \l' 3 - 20 .0 1 ^ 9 .l ,s - 1 °]-5-pentacosene derivatives. 
Examples of the above-mentioned compounds are descnbed below. 
Bicyclo[2,2.1]hept-2-ene derivatives such as 
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C H , 



30 



Or.:: 



C H 



3S 



40 



45 



and 



so 




- i C , H , 



C H , 



bicyclot2,2, 1] hept-2-ene, 

6-methylbicyclo [2, 2, l]hept-2-ene, 

5, 6-dimethylbicyclot2,2, l]hept-2- 
ene, 

1-roethylbicyclo [2,2,1] hept-2-ene , 
6-ethy lbicy clo [2,2,1] hept-2-ene, 
6-n-buty lbicyclo [2,2,1] hept-2-ene, 

6- isobuty lbicyclo [2,2,1] hept-2-ene , 

7- methy lbicyclo [2,2,1] hept-2-ene ; 



55 



Tetracycio[4.4,0.1 2 - 5 .l 7 - 10 ]-3-dodecene derivatives such as 
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C H 



tetracyclo[4, 4, 0, l 2 - 5 , l 7 - 10 ]-3- 
dodecene, 

5, 10-dimethyltetracyclo- 
[4, 4, 0, l 2 - 5 , l 7 - 10 ]-3-dodecene, 
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CH, CH, 




C H 



C Ha 



CHs CH, 



C 2 H i 



C II 2 C II 

CH 



CHa 

CH 3 CH, 





2, 10-dimethyltetracyclo- 
[4 r 4 , 0, 1 2 - 5 , l 7 - 10 ] -3-dodecene, 

11, 12-dimethyltetracyclo- 
[4,4,0, l 2 - 5 , 1 7 - 10 ] -3-dodecene, 

2,7, 9-trimethyltetracyclo- 
[4,4,0, l 2 - 5 , l 7 - 10 ] -3-dodecene, 

9-ethyl-2 , 7-dimethyltetracyclo- 
[4,4,0, l 2 - 5 , l 7 - 10 ) -3-dodecene, 

9-isobuty 1-2 , 7-dimethyltetracyclo- 
[4,4,0, I 2 - 5 , 1 7 - 10 ] -3-dodecene, 

9, 11, 12-trimethyltetracyclo- 
[4,4 , 0, l 2 - 5 , l 7 - 10 ] -3-dodecene, 

9-ethyl-ll, 12-dimethyltetracyclo- 
[4,4,0, I 2 - 5 , l 7 - 10 ]-3-dodecne, 
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CH, CH, CH. 
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9-isobutyl-ll# 12-dimethyltetracyclo- 
[4 , 4 , 0, l 2 - 5 , l 7 - 10 ] -3-dodecene, 

5,8, 9, 10-tetramethyltetracyclo- 
[4, 4/0, l 2 - 5 , l 7 - 10 ] -3-dodecene, 



8-methyltetracyclo [4 , 4 , 0, l 2 - 5 , 1 7 - 10 ] -3- 
q jl 8 dodecene, 



0X5 



C *H 



8-ethyltet racyclo [4 , 4,0, 1 2S , l 1 -") -3- 
dodecene, 



8-propyltetracyclo [4,4,0, l*- 5 , l'-"] -3- 
30 dodecene, 



I 

C $H ii 



OOl 



C iiHjt 



8-hexyltetracyclo [4, 4, 0, 1 2 * 5 / 1 7 - 10 ] -3- 
dodecene, 

8-stearyltetracyclo [4 f 4 r 0, l 2 - 5 f l 7 - 10 ] - 
3-dodecene, 



oar;. 



CH» Q f 9_di m ethyltetracyclo- 

[4,4,0, 1 2 S , l 7 - 10 ] -3-dodecene, 



ooc 



C H » 8-methyl-9-ethyltetracyclo- 
[4, 4,0,1 2 - 5 , l 7 - 10 ) -3-dodecene, 
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OtX, 

COX,. 
OOu 



C II 



00- 



C.H 



8-chlorotetracyclo [4 , 4 , 0, 1 2 -*, l 7 - 10 ] -3 
dodecene, 

8-bromotetracyclo [4 , 4 , 0, l 2 - 5 , 1 7 - 10 ] -3- 
dodecene 

8-f luorotetracyclo [4 , 4,0, l 2 - 5 , l 7 - 10 ] -3 
dodecene r 



,/C 1 8, 9-dichlorotetracyclo- 

C 1 [4,4,0,1 2 - 5 , l 7 - 10 ]-3-dodecene, 



8-cyclohexyltetracyclo- 

[4, 4 r 0, l 2 - 5 , l 7 - 10 ]-3-dodecene, 



C H. 

fi^CP-C H 2 CH 8-isobutyltetracyclo [4 , 4,0, l 2 - s , 1 7 - 10 ] 



* 3-dodecene, 

8-butyltetracyclo [4, 4, 0,1 2 - 5 , l 7 - 10 ]-3- 
s dodecene, 



ff'^v^S 8-ethylidenetetrac 
UjXJJ= C H C H a [4,4,0, l 2 - 5 , -3- 



8-ethylidenetetracyclo- 

dodecene, 




CH 3 8-ethylidene-9-rnethyltetracyclo- 
CIICH a [4,4,0, l 2 - 5 , 1 7 - 10 ) -3-dodecne, 



12 
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^>^^>^/C 2 >l b 8-ethylidene-9-ethyltetracyclo- 

GO. 



>= CHCII « [4,4,0, l 2 - 5 , l 710 ] -3-dodecene, 



mi 



CH ( Cll a ) a 8-ethylidene-9-isopropyltet racyclo- 



CIICH, 



00^ 



HCIUCH, 



CH 3 



I 

CH 



[4,4,0, l 2 - s , l 7 - 10 ] -3-dodecene, 



^^^^/C^H. 8-ethylidene-9-butyltetracyclo- 
li^JJL^/J^CHCH t [4,4,0, l 2 - 5 , 1 7 - 10 ] -3-dodecene, 



8-n-propylidenetetracyclo- 
[4, 4, 0, l 2 - 5 , I 7 - 10 ] -3-dodecene, 

8-n-propylidene-9-methyltetracyclo- 



CI1CIUCIU [4,4,0, I 2,5 , l 7 - 10 ) -3-dodecene, 



C 2 II 5 8-n-propylidene-9-ethyltetracyclo- 
CHC1UCH* 



[4,4,0, l 2 - 5 , l 7 - 10 ] -3-dodecene, 
CI1(CII 3 ) 2 

J 8-n-propylidene-9-isopropyltetra 
>=C!ICII 2 CiU cyclo[4,4,0, l 2 - 5 , l 7 - 10 ] -3-dodecene, 



8-n-propylidene-9-butyltetra- 
cyclo[4,4, 0, l 2 - 5 , l 7 - 10 ] -3-dodecene, 



(J^^ « 8-isoprpylidenetetracyclo- 



[4,4,0, l 2 - 5 , l 7 - 10 ] -3-dodecene, 
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CH, 



iGnLc-c.. 



8-isopropylidene-9-methyltetracyclo- 



• [4, 4, 0, 1 2 - 5 , l 7 - 10 ]-3-dodecene, 



70 



CHs 



8-isopropylidene-9-ethyltetracyclo- 
[4,4, 0, I 2 - 5 , l 7 - 10 ]-3-dodecene, 



Cll(Clb)2 

75 ^>^x>J 8-isopropylidene-9-isoprpyltetra- 



P"'» cyclo- [4, 4, 0, 1 J - S , l 7 - 10 ] -3-dodecene, 

CH, 



and 

20 



8-isopropylidene-9-butyltetracyclo- 



| [4, 4, 0, l 2 - s , I 7 - 10 ] -3-dodecene . 

CH S 

25 

Hexacyclo[6.6 i 1.1 3 - 6 t 1 T0 - 13 I 0 2 - 7 ,0 9 - 14 H-heptadecene derivatives such as 

hexacyclo [6,6,1, l 3 -«, l 10 - 13 , 0 2 - 7 , 0 9 - 14 ] -4- 
heptadecene, 



30 




C H s 

35 




40 C 2 H 6 



GOT 



12~methylhexacyclo [6,6,1, 1 3 ««, l 10 - 13 , 
0 2 - 7 , 0 9 - 14 ] -4-heptadecene, 

12-ethylhexacyclo [ 6, 6,1, 1 3 - 6 , 1 10 * 13 / 
O 2 - 7 , 0 9 « 14 ]-4-heptadecene, 




45 

C II 

C II 2 C II 12-isobutylhexacyclot6, 6, 1, 1 3 - 6 , l 10 - 13 , 

l 

C II * 0 2 - 7 f 0 9 -^J-4-heptadecene, 
and 



55 
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C H 




70 



T5 



20 



25 



CH» 1# 6/ io-trimethyl-12-isobuty'lhexa- 
I 

C H 2 C H cyclo [6, 6, l, I 10 - 13 , 0>*\ 0»-"l -4- 
I 

C H s heptadecene; 
C H a C H » 

Octacyclot8 t 8,0.1 2 ^l^ 7 .l 11 - 18 .1 13 - 16 .0 3 - 8 ,0 12 - ,7 ]-5-docosene derivatives such as 

octacyclotB.S.O.l^M^M 11 - 18 ,! 13 - 16 . 
03-8, o 12 * x7 ] -5-docosene r 

15-methyloctacyclo [8,8,0, l 2 - 9 , l 4 - 7 , 
iu.it, 113. i6 f Q2.B f o 12 - 17 ] -5-docosene, 

and 

15-ethyloctacyclo[8, 8, 0, l 2 - 9 / 1 4 - 7 . 
lii.it r I"-", 0 3 - 8 , 0 12 - 17 ] -5-docosene 





30 Pentacyclo[6,6.1 .1 3*0 27 ,0 9 - 14 ]-4-hexadecene derivatives such as 



35 




CHi C Ha 



40 




45 



50 



pentacyclo[6, 6, 1, 1 3 - 6 , 0 2 - 7 , O 9 - 14 ]-4- 
hexadecene, 

1, 3-dimethylpentacyclo- 

[6,6,1, 1 3 -S0 2 - 7 , O 9 - 14 ]-4-hexadecene, 



55 
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C H 




and C II 



CHs CIU 




1, 6-dimethylpentacyclo- 

[6,6,1, l 3 - 6 , 0 2 - 7 , O 9 - 14 3 -4-hexadecene, 

15, 16-dimethylpentacyclo- 

[6, 6, 1, 1 3 - 6 , 0 2 - 7 , 0 9 - 14 ] -4-hexadecene; 



Heptacyclo-5-icosene derivatives or heptacyclo-5-heneicosene derivatives such as 

heptacyclo[8, 7, 0, l 2 -*, I 4 - 7 , l 11 * 17 , 
0 3.e r o 12 - 16 ] -5-icosene, 

and 

heptacyclofS,?^,! 2 - 9 ,! 4 ^ 7 /! 11 - 10 / 
Q3.8^ o 12 - 17 ] -5-heneicosene; 





Tricyciot4 t 3 f 0»1 2 - s h3-decene derivatives such as 



and 




tricyclot4, 3,0, 1 2 - 5 ] -3-decene, 

2-methyltricyclo[4,3, 0, l 2 - s ]-3- 
decene, 

5-methyl-tricyclo [4,3,0, l 2 - 5 ] -3- 
decene; 



C II 



TricycIo[4A0,l 2 - 5 ]-3-undecene derivatives such as 
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and 




C H 



70 




tricyclo [4, 4, 0, l 2 - 5 ] -3-undecene 

10-methyltricyclo [4, 4, 0, I 2 - 5 ] -3 
undecene; 



Pentacyclo[6,5,1,1 3 - 6 .0 2;? .0 9 l3 ]-4.pentadecene deriatives such as 



75 




20 



C 111 C H . 



25 



30 



and 



35 




40 



Diene compounds such as 



45 



pentacyclo [6, 5, 1, 1 3 - 6 , 0 2 -\ 0 9 - 13 ]- 
pent adecene , 

1 , 3-dimethy lpentacyclo [6,5/1, 
o 2 - 7 , 0 9 - 13 ]-4-pentadecene, 

1, 6-dimethylpentacyclo [6, 5 f 1, 
13. 6 f q 2 - 7 , 0 9 - 13 ) -4-pentadecene f 

14 f 15-dimethylpentacyclo [6, 5, : 
l 3 - 6 , 0 2 - 7 , 0 9 - 13 ] -4-pentadecene; 




pentacyclo[6,5, 1, l 3 - 6 , 0 2 - 7 , O 9 - 13 
4, 10-pentadecadiene; 



50 



Pentacyclo[4 f 7 t 0.1 2 * 5 ,0 8,3 .l 912 ]-3-pentadecene derivatives such as 



55 
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and 



CH 




pentacyclo[4,7,0, l 2 - 5 ,0 8 - 13 , l 9 - 12 ]-3- 
pentadecene, 

methyl-substituted pentacyclo- 
[4,7,0, 1 2 - 5 , 0 8 - 13 , l 9 - 12 ] -3-pentadecene 



Heptacyc!o[7 ? 8 t 0 t 1 3 ' B r 0 2 - 7 l 1 10 - 17 i 0 11 * l6 ,1 l2 ' 15 l-4-eicosen6 derivatives such as 




and 



CH»C 



heptacyclo [7, 8, 0, 1 3 S 0 2 - 7 , l 10 - 17 , 
0 u.i« / ii2.i5] -4-eicosene, 



CHiCHj dimethyl-substituted heptacyclo- 
[7,8,0, l 3 - 6 , 0 2 - 7 , l 10 - 17 , 0 11 -", I 12 * 15 ] -4- 
eicosene; 



Nonacyclo[9.l0.1 t l 4 - 7 ,0 3 - 8 I 0 2 ' ,0 ,0 l2 - 21 ,1 13 - 20 l 0 1419 l 1 ,5l8 ]-5-pentacosene derivatives such as 




and 



nonacyclo [ 9, 10, 1 , 1 4 - 7 , 0 3 - 8 , 0 2 - 10 , 0 12 - 21 
113.20^ Q\4A9 t ii5.iBj_5-. pentacosene/ 



C 11 a C H a trimethyl-substituted nonacyclo- 
[9, 10, 1, 1<- 7 , 0 3 - 8 ,0 2 - 10 , 0 12 - 21 , l 13 - 20 , 
0 14 - 19 , I 15 - 18 ] -5-pentacosene; 



C II a ^ 



C II 



Furthermore, such compounds as 
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CH, 



CH*CH» 



5-phenylbicyclo 12.2.1] hept-2-ene; 

5-methyl-5-phenylbicyclo[2 .2 : . l]hept- 
2-ene; 

5-benzylbicyclo [2.2.1] hept-2-ene ; 

5-tolyl-bicyclo [2 . 2 . l]hept-2-ene; 

5- (ethylphenyl) -bicyclo [2.2.1] hept- 
2-ene; 



CH a 5- (isopropylphenyl) -bicyclo [2.2.1] 



CH 
I 

CH. 




hept-2-ene; 

1, 4-methano-l, la, 4, 4a-tetrahydro- 
f luorene; 

1, 4-methano-l, 4 , 4a, 5, 10, 10a- 
hexahydroanthracene; 
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20 



25 
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SO 
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and 




cyclopentadiene-acenaphthylene 
addition products, 

5- (a-naphthyl) -bicyclo [2 . 2 . 1] hept- 
2-ene, 

5- (anthracenyl) -bicyclo [2.2.1] hept- 
2-ene . 



In the invention, monomers which are copolymerized with the cycloolefin having the formula [I], [II] or 
[ll-a] to form a copolymer having an alicyclic structure are olefin compounds. Ethylene is usually used as 
the olefin compound in the present invention. Olefin compounds other than ethylene may also be 
copolymerized with the cycloolefin and ethylene to form copolymers having an alicyclic structure. Examples 
of other olefin compounds copolymerizable with ethylene and the cycloolefin compound having the formula 
[I], [II] or [ll-a] in the invention Include 

a-olefins having from 3 to 20 carbon atoms such as propylene. 1-butene. 4-methyM-pentene, 1-hexene, 1- 
octene, 1-decene, 1-dodecene. 1-tetradecene, 1-hexadecene, 1-octadecene and 1-eicosene; 
cycloolefins such as cyclopentene, cyclohexene, 3-methylcyclohexene. cyclooctene and 3a. 5, 6. 7a- 
tetrahydro-4, 7-methano-1 H-indene; 

non-conjugated dtenes such as 1.4-hexadiene. 4-methyl-1 ,4-hexadiene. 5-methyl-l ,4-hexadiene. 1.7-oc- 
tadiene, dicyclopentadiene, 5-ethylidene-2-norbornene and 5-vinyl-2-norbomene; and 

norbornene compounds such as norbornene-2. 5-methylnorbornene-2, 5-ethy I norbornene-2, 5- 
isopropylnorbornene-2, 5-n-butylnorbornene-2. 5-isobutylnorbornene-2. 5.6-dimethylnorbornene-2. 5- 
chloronorbornene-2, 2-fluoronorbornene-2 and 5,6-dichloronorbornene-2. 

The above-mentioned other olefins can be employed singly or in combination. 

The reaction of the above-mentioned olefins such as ethylene with the cycloolefin having the formula 
[I], preferably the formula [II] or [ll-a], is usually carried out in a hydrocarbon solvent. 

Examples of the hydrocarbon solvents employed in the invention include aliphatic hydrocarbons such 
as hexane. heptane, octane and kerosene; alicyclic hydrocarbons such as cyclohexane and rnethylcyclohex- 
ane; and aromatic hydrocarbons such as benzene, toluene and xylene. Moreover, among the polymenzable 
unsaturated monomers used in the preparation of the olefin polymer having an alicyclic structure, there may 
also be used, as a reaction solvent, those monomers which are liquid at a reaction temperature. 

The above-mentioned solvents can be employed singly or in combination. 

As catalysts used in the copolymerization reaction of the olefins with the cycloolefins having the formula 
[I] preferably the formula [II] or [K-a], there can be employed a catalyst comprising a vanadium compound 
and an organoaluminum compound which are both soluble in the above-described hydrocarbon solvent 
used as a reaction medium. 

As the vanadium compounds which can be used as a catalyst in the invention, there can be mentioned 
compounds having the formula 

VO(OR) a X b or . 
V(OR) c Xd wherein R is a hydrocarbon group. X is halogen, and a. b. c and d are numbers satisfying 0 £ a S 
3 t 0£b£3. 2£a + b^3,0^c^4,0id^4, and3^c + d£4. 

Moreover, the vanadium compounds represented by the above formulas may also be adducts of an 
electron donor. Concrete examples of the vanadium compounds include 
VO(Cb), 
VO(OC 2 H 5 )C! 2 . 
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VO(OC z H 5 ) 2 CI, 

VO(0-iso-C 3 H 7 )Cl2, 

V0(0-n-C*H 9 )Cl2, 

VO(OC 2 H s )3. 

VCU, 

VOCIj. 

V0Br2, 

VO{On-C4.H9)3CI, and 

> ^'^aSve^cribed vanadium compounds can be employed alone or in combination^ 

The electron donors forming the adducts together with the vanadium compounds are, for example, 
oJS^S^i eteclon d°nors such as alcohols, phenols, ketones, aldehydes, carboxyhc adds, esters 
ZanTe^ Organic acids, ethers, acid amides, acid anhydrides and alkoxysHanes: and 
n rt 3-containing electron donors such as ammonia, amines, nitriles and .socyanates. 

Se?no«^ade™y" alcohol, oley. a.cohol. benzy. a.coho.. phenylethy. alcohol, isopropy. alcohol, cumyl 
S^S" - 20 carbon atoms, which may have a lower W group, such as 

STa^ such as acetaldehyde. propionate. octy,a,dehyde. 

benzaldehyde. tolualdehyde and naphthoaldehyde; WrMto mftt hvl acetate ethvl 

cvc ohexTbe^^^ Lnzoate. benzyl benzoate. methyl toluylate. ethyl toluylate. amyl toluylate. 

30 2E? eZ beSoaS methyl I anisate. n-butyl maleate. diisobutyl methylmalonate. di-n-hexy. eye ohexenecar. 
30 SIS tiSS diisopropy. tetrahydrophthalate. diethy. phthalate. diisobutyh p > thaiate d,n-bu* 

phSalate. di-2-ethylhexyl phthalate. ^-butyrolactone. S-valeroiactone. coumarm. phtha.ide and ethylene 

aSd b0 h"!des having from 2 to 15 carbon atoms, such as acetyl chloride, benzoyl chloride, toluyl chioride 

" ^£^l£??5 20 carbon atoms, such as methyl ether, ethyl ether, isopropy. ether, butyl ether, 
amy! ether, tetrahydrofuran .anisole and diphenyl ether; 

acid amides such as acetamide. benzamide and toluamide; fM - Kart ,wi am in ft aniline 

amines such as methylamine. ethylamine. diethylamine. tributylam.ne, ptpend.ne. tnbenzylam.ne. aml,ne. 

40 pyridine, picoline and tetramethyienedi amine; 

nitriles such as acetonitrile. benzonitriie and tolunitrile; and 

aiCsnanes such as ethyl silicate and dipheny.dimethoxysi.ane. The illustrated electron donors may be 

^^r^ used as the catalyst in the invention are compounds having at least 

45 one Al-C bond in the molecule. wmnla nv 

One example of such organoaluminum compounds is represented by the formula (.). 

RlmAMOR^nHpXq (i) 



50 

wherein R 1 and R 2 each independently represent a hydrocarbon group having normally from J to 15 
prefe^aWy from 1 to 4 carbon atoms: X is halogen; and m. n. 0 and q are numbers sat.sfy.ng 0 S m S 3. 0 S 

° < SiK e^t Vsuch^undt 5 aVomple* alky, compound of aluminum and a metal of Group 
55 I, represented by the formula (ii): 
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M 1 A1R 1 4 (ii) 

wherein M 1 is Li, Na or K; and R 1 is as defined above. 

Examples of the organoaluminum compounds having the formula (i) include: 
compounds having the formula of R 1 m AI(OR 2 ) 3 ^ wherein R 1 and R 2 are as defined above, and m is a 
number preferably satisfying 1 .5 £ m < 3; 

compounds having the formula of R^AIX^ wherein R 1 and X are as defined above, and m is a number 
preferably satisfying 0 < m < 3; { 
compounds having the formula of R'mAIH^ wherein R 1 is as defined above, and m is a number preferably 

satisfying 2 £ m < 3; and 

compounds having the formula of RimAl(OR 2 )n X, wherein R\ R 2 and X are as defined above, and m, n 
and q are numbers satisfying 0 < m £ 3, 0£n<3,0£q<3andm + n + q = 3. 

Concrete examples of the organoaluminum compounds having the formula (i) include 
trialkylalurninum compounds such as triethylaluminum, tributylaluminum and triisopropylaluminum; 
dialkylaluminum alkoxides such as diethylaluminum ethoxide and dibutylaluminum butoxide; 
alkylaiuminum sesquiaikoxides such as ethylaiuminum sesquiethoxide and butylaluminum sesquibutoxide; 
partially alkoxylated alkylaiuminum compounds such as those having an average composition represented 
by, for example, the formula of R 1 2 .sAI(OR 2 ) 0 5 

dialkylaluminum halides such as diethylaluminum chloride, dibutylaluminum chloride and diethylaluminum 

bromide; ..... 4 

alkylaiuminum sesquihalides such as ethylaiuminum sesquichioride, butylaluminum sesquichlonde and 

ethylaiuminum sesquibromide; 

partially halogenated alkylaiuminum compounds such as ethylaiuminum dichloride, propylalumtnum dichlo- 
ride and butylaluminum dibromide; 

dialkylaluminum hydrides such as diethylaluminum hydride and dibutylaluminum hydride; 

partially hydrogenated alkylaiuminum compounds such as ethylaiuminum dihydride and propylaluminum 

dihydride (alkylaiuminum dihydride); and 

partially alkoxylated and halogenated alkylaiuminum compounds such as ethylaiuminum ethoxychlonde, 
butylaluminum butoxychloride and ethylaiuminum ethoxybromide. 

Furthermore, the organoaluminum compounds may be such compounds being similar to those having 
the above-mentioned formula (i) as organoalumiunm compounds in which two aluminum atoms are bonded 
together via, for example, an oxygen atom or a nitrogen atom. Concrete examples of such compounds are 
as follows: 

(C 2 H 5 )2AIOAl(C2H 5 )2. 
(C4H 9 )2AIOAl(C4H 9 )2. and 
(C2H 5 ) 2 AlNAI(C2Hs)2. 
C 6 H 5 

Examples of the organoaluminum compounds having the formula (ii) include 
LiAI(C2H 5 )4, and 

LiAI(C 7 H, 5 )4. , . 

Among the above-exemplified compounds, particularly preferred are dialkylaluminum halides, al- 
kylaiuminum dihalides and mixtures thereof. 

The above-described vanadium compounds and organoaluminum compounds are used in the reaction 
system in the following amounts. The vanadium compounds are used in such a manner that the 
concentration of the vanadium compounds in the reaction system is normally 0.01 - 5 gram atom/liter, 
preferably 0.05 - 3 gram atom/liter in terms of vanadium atoms. The organoaluminum compounds are used 
in such a manner that the ratio of aluminum atoms to vanadium atoms (Al/V) in the polymerization system is 
normally at least 2, preferably 2-50, particularly preferably 3 - 20. 

The olefin polymer having an alicyclic structure obtained by using the above-mentioned catalysts 
generally contains repeating units derived from ethylene in an amount of 99 to 1 mol %, preferably 98 to 2 
mol %, and repeating units derived from a cycloolefin in an amount of t - 99 mol%, preferably 2 to 98 mol 
%. In the olefin polymer, the repeating units derived from an olefin such as ethylene and the repeating units 
derived from a cycloolefin are substantially linearly arranged in the molecule. 

In other words, the olefin polymer obtained as described above and having an alicyclic structure 
contains repeating units which form the alicyclic structure and which are represented by the following 
formula [III] or [IV]:^^ 
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70 




[III] 



75 wherein R 1 to R 12 are as defined in the formula [I]; 
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[IV] 
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wherein R 1 to R 18 are as defined in the formula [I]. 

Te thus obtained olefin polymers having an alicycHc structure usually have an ^^£^"2 
from 0.005 to 20 dl/g as measured at 135 C in deca.in. a softemng temperature (TMA of from 20 o 220 

• C as measured by a thermal mechanical analyzer, a glass transition temperature (Tg) of from 10 to 210 

* C and a crvstallinity index of not more than 5 % as measured by X-ray diffractiometry. 

C rmeSon^such molded products having especiai.y exce.lent transparency « , opt,caJ « 
oarts can be manufactured by using an olefin polymer having an intnns.c v.scosrty M as descnbed above 
of from 0.3 to 20 dl/g. a softening temperature (TMA) of from 30 to 210 C. a glass trans.fon temperature 
rtci) of from 20 to 200 * C and a crystallinity index of almost 0 %. 

( The TaLe-described intrinsic viscosity, softening temperature (TMA). glass trans,t,on temperature (Tg) 
and crystallinity index can be easily controlled by varying, for example, polymerization cond,t ' ons ; 

The above-described olefin po.ymer having an alicyclic structure of the present .nvent.cn is contoned m 
the thermoplastic resin forming the resin composition of the present invention rn an amount of at least 50 /<> 
bvweiqht preferably at least 60% by weight, particularly preferably at least 70 /o by weight 
Y Tthe resin compositions of the present invention, it is preferable that the ole m polymer having , the 
above-described alicyclic structure is singly used as a resin forming the thermoplasHc resm m the case 
whel an ^Specia" y high degree of transparency is required for the products 

mechanical strength is required for the products, a flexible polymer may be .ncorporated ,nto the above- 

^^ZT^e^ the following polymers or copolymers as the flexible polymers of the 
invention: 

(i) a flexible polymer having repeating units derived from a cycloolefin; 

(ii) an u-olefin copolymer; 

(iii) an a-olefin/diene copolymer; 

(iv) an aromatic vinyl hydrocarbon/conjugated diene flexible copolymer; and 

(v) a flexible polymer or copolymer prepared from isobutylene. or isobutylene and conjugated diene. 
These flexible polymers will be described hereinafter. 
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Flexible polymer (i) containing repeating units derived from a cycloolefin 

The flexible polymer containing repeating units derived from a cycloolefin is a copolymer of ethylene 
with the above-mentioned cycloolefin and a-olefin. The a-olefin includes a-olefins having 3-20 carbon 
atoms, such as propylene, 1-butene, 4-methyl-1-pentene, 1-hexene, 1-octene. 1-decene, 1-dodecene, 1- 
tetradecene, 1-hexadecene, 1-octadecene and 1-eicosene. Of these compounds, a-olefins having 3-20 
carbon atoms are preferable. Further, there may be used a cycloolefin and a cyclodlene such as 
norbornene. ethylydenenorbomene and dicyclopentadiene. 

The flexible polymer (i) containing repeating units derived from a cycloolefin contains repeating units 
derived from ethylene in an amount of usually 40-99 mo!%, preferably 50-90 mol%, particularly preferably 
75-90 moi%. It also contains repeating units derived from a-olefin in an amount of usually 1-45. preferably 
1-35 mol%. It further contains repeating units derived from a cycloolefin in an amount of usually 1-40 mol%, 
preferably 1-20 mol%, particularly preferably 2-15 mo!%. 

In the flexible polymer (i), the above-mentioned three types of repeating units are randomly arranged, 
and they are also substantially linearly arranged. The fact that the flexible polymer has a substantially linear 
structure and no crosslinking structure can be confirmed by observing complete dissolution of the 
copolymer in decalin at 130* C. 

The flexible polymer (i) containing repeating units derived from a cycloolefin, diffenng from the above- 
described cycloolefin polymer, has a glass transition temperature (Tg) of usually up to 0 C, preferably up 
to -10" C, and an intrinsic viscosity fo] of usually 0.01-10 dl/g, preferably 0.08-7 dl/g as measured in decalin 
at 135° C. The flexible polymer (i) has crystallinity of usually 0-10%, preferably 0-7%, particularly preferably 
0-5% as measured by X-ray diffraction. 

The flexible polymer (i) can be prepared by the methods proposed by the applicants of the invention in 
Japanese Patent L-O-P Nos.1 68708/1 985. 120816/1986, 115912/1986, 115916/1986. 271308/1986. 
272216/1986 and 252406/1987. and by selecting suitable conditions. 



o-Oiefin copolymerfli) 

The a-olefin copolymer (ii) used as a flexible polymer in the present invention comprises at least two 
kinds of a-olefins. and is an amorphous or low crystallinity copolymer. There can be mentioned an 
ethylene/o-olefin copolymer and a propylene/o-olefin copolymer as concrete examples of the copolymer. 

An a-olefin having 3 to 20 carbon atoms is usually used as the a-olefin forming the ethylene/a-oiefin 
copolymer. There may be mentioned propylene, 1-butene, 4-methyl-1-pentene, 1-hexene, 1-octene, 1- 
decene and a mixture of these compounds as concrete examples of the a-olefin. Of these, an a-olefin 
having 3 to 10 carbon atoms is preferable, and propylene or 1-butene is particularly preferable. 

Though the molecular ratio of repeating units derived from ethylene to those derived from an a-olefin 
(ethylene/a-olefin) in the ethylene/a-olefin copolymer depends on the type of a-olefin, the ratio is usually 
40/60 - 95/5. In the case where propylene is used as an a-olefin. the above-mentioned molecular ratio is 
usually 30/70. preferably 40/60-95/5. particularly preferably 50/50-90/10. and in the case where an a-oiefin 
having at least 4 carbon atoms is used, the ratio is usually 50/50-95/5, preferably 80/20-95/5. 

An a-olefin forming the propylene/a-olefin copolymer is usually one having 4 to 20 carbon atoms. There 
can be mentioned 1-butene, 4-methyl-1-pentene, 1-hexene, 1-octene. 1-decene and a mixture of these 
compounds as concrete examples of the a-olefin. Of these compounds, an a-olefin having 4 to 10 carbon 
atoms is especially preferable. 

In the above-described propylene/a-olefin copolymer, though the molecular ratio of repeating units 
derived from propylene to those derived from the a-olefin (propylene/a-olefin) depends on the type of the a- 
olefin, the ratio is usually 50/50-95/5. In the case where the a-olefin has at least 5 carbon atoms, the ratio is 
preferably 80/20-95/5. 

Further, the a-olefin flexible polymer has an intrinsic viscosity fo] of 0.2-10 dl/g, preferably 1-5 dl/g, and 
a density of usually 0.82-0.96 g/cm 3 . preferably 0.84-0.92 g/cm 3 . 

The a-olefin flexible polymer may be graft modified with an unsaturated carboxylic acid or a derivative 
thereof. The graft modifying ratio is usually 0.01-5% by weight, preferably 0.1-4% by weight. As examples 
of the unsaturated carboxylic acids or derivatives thereof, there can be mentioned acrylic acid, maleic acid, 
fumaric acid, tetrahydrophthalic acid, itaconic acid, citraconic acid, crotonic acid, isocrotonic acid and nadic 
acid (trade name, endo-cis bicycio[2.2,1]hept-5-ene-2,3-dicarboxylic acid), and halides. amides, imides, 
anhydrides and esters of these unsaturated carboxylic acids. Concrete examples of the above-described 
unsaturated carboxy^^id derivatives include maleyl chloride, ma!eimid|J|leic anhydride, citraconic acid 
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anhydride, maleic acid monomethy. ester, ma.eic acid ^^^^^ e name) and nadic 
the radical initiator makes the grafting reaction e « ,c » en *. . temperature range of 60 to 350* C. 

^ r^rro^r: Part by we 9 ,, ^ on « 

^^^t^ — ' used in - reaction - and compound 

ordinarily used as an initiator in grafting reactions can be .used ^ 

Thefoilowing radical ^^^^^S^^^. ScSorobenzoyi peroxide, dicumy. 
organic peroxides or orgamc Peters such , as ^""^ e P ben20ate)nexene . 3 . , >4 -bis(tert-butylperox- 
peroxide. di-tert-butyl perox.de, ^^^^^^^^^Lz 5-di(tert-gutylperoxy)hexene-3. 
yisopropyObenzene. lauroy. perox de. ^^^^^Z^S^Lc^ tert-butyl per- 
2 5-dimethyl-2.5-di(tert-butylperoxy)haxane 1 tert-butyl perbenzoate. xen ouiy 

yisopropyl)ben2ene. r.«ii,mor<! amona the above-described a-olefin flexible 

Incorporation of the following a-olefin flex.be polymers among me aoo ^ 
polymers into the thermop.astic resin significantly improves mpact rtengfc of me p 
ethylene/propylene random copolymer <*"ta.n.ng 8W J«U 0 ^ o e ^% r ^ ethyIe V-o.efin random 

g -Qlefin/diene copolymer gii) 



20 



25 



30 



45 



50 



55 



carbon atoms is used copolymer rubbers are chain nonconjugated dienes 

Examples of a diene component forming these a*™*™ ™™ , « c. heDtadie ne and 7-methyM .6- 
auch as 1 P 4-hexadiene. 1 .6-octadiene. 2-methyl- 

octadiene. cyclic nonconjugated d.enes such as 5 -isopropylidene-2-norbor- 
dene. 5-vinylnorbornene. 5-ethylidene-2-norbornene 5-methy J^JJ^^J^ 2 -ethylidene-3- 
nene and 6-chloromethyl-5-isopropenyl-2-norbornene. 2.3-dnsopropyl.dene b noroor e 
isoprpylidene-5-norbornene and 2-propenyl-2.2-norbomad.ene^ reoeat ing units derived from the 

JKKS KM SSJ^US-'— -p- - - 

the a-olefin ( P ropylene/a-olef.n) in the above descr oea i P"W« here VDUt ene is 

derived from the JP n ,s usua " y SSt ranQ9 8 °' 2 °" 95/5 - 
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An a-olefin/diene flexible polymer as described above has crystallinity of ordinarily 0-10%, preferably 0- 
5% measured by X-ray diffraction. 

Furthermore, the a-olefin/diene flexible polymer has an intrinsic viscosity fo] of usually 0.1-10 dl/g, 
preferably 1-5 dl/g measured in decalin at 135* C, an iodine value of usually 1-30, preferably 5-25, and a 
density of usually 0.82-1.00 g/cm 3 , preferably 0.85-0.90 g/cm 3 . 



Aromatic vinyl hydrocarbon/conjugated diene flexible copolymer (iv) 

The aromatic vinyl hydrocarbon/conjugated diene flexible copolymer used as a flexible polymer of the 
invention is a random copolymer or a block copolymer of an aromatic vinyl hydrocarbon with a conjugated 
diene compound, or a hydrogenated product of the random copolymer or block copolymer. Concrete 
examples of these compounds include a styrene/butadiene block copolymer rubber, a 
styrene/butadiene/styrene block copolymer rubber, a styrene/isoprene block copolymer rubber, a 
styrene/isoprene/styrene block copolymer rubber, a hydrogenated styrene/butadiene/styrene block 
copolymer rubber, a hydrogenated styrene/isoprene/styrene block copolymer rubber and a 
styrene/butadiene random copolymer rubber. 

In the styrene/butadiene copolymer rubber, the molecular ratio of repeating units derived from styrene 
to those derived from butadiene is preferably 0/100-60/40. 

In the styrene/butadiene/styrene block copolymer rubber, the molecular ratio of repeating units derived 
from styrene to those derived from butadiene is usually 0/100-60/40, and the polymerization degree of 
styrene and butadiene are preferably 0-5000 and 10-20000, respectively. 

In the styrene/isoprene block copolymer rubber, the molecular ratio of repeating units derived from 
styrene to those derived from isoprene is usually 0/100-60/40. 

In the styrene/isoprene/styrene block copolymer rubber, the molecular ratio of repeating units derived 
from styrene to those derived from isoprene is usually 0/100, preferably 60/40. and the polymerization 
degree of styrene and isoprene are about 0-5000 and 10-20000, respectively. 

The hydrogenated styrene/butadiene/styrene block copolymer is a copolymer rubber obtained by 
partially hydrogenating double bonds remaining in the above-described styrene/butadiene/styrene block 
copolymer rubber, and has a weight ratio of the styrene portion to the rubber portion (styrene/rubber part) in 
the copolymer is usually 0/100-50/50. 

The hydrogenated styrene/isoprene/styrene block copolymer rubber is a copolymer rubber obtained by 
partially hydrogenating double bonds remaining in the above-described styrene/isoprene/styrene block 
copolymer rubber, and has a weight ratio of the styrene portion to the rubber portion (styrene/rubber part) 
of usually 0/100-50/50. 

Such an aromatic vinyl hydrocarbon/conjugated diene flexible copolymer as described above has a 
weight average molecular weight of usually 500-2.000.000, preferably 10.000-1.000,000 measured by GPC 
(gel permeation chromatography, in o-dichlorobenzne at 140* C). and a density of usually 0.80-1.10 g/cm 3 t 
preferably 0.88-0.96 g/cm 3 . 



Flexible polymer or copolymer (v) composed of isobutylene or isobuty lene * conjugated diene 

The isobutylene flexible polymer or copolymer (v) used in the invention includes polyisobutylene 
rubber, polyisoprene rubber, polybutadinee rubber or isobutylene/isoprene copolymer rubber. 

The copolymers (ii)-(v) (flexible polymers) have characteristics similar to those of the cycloolefin flexible 
polymer (i), and they have an intrinsic viscosity M of usually 0.01-10 dl/g. preferably 0.08-7 dl/g measured 
in decalin at 135* C. a glass transition temperature (Tg) of usually up to 0*C. preferably up to -10 C, 
particularly preferably up to -20* C, and crystallinity of 0-10%. preferably 0-7%, particularly preferably 0-5% 
measured by X-ray diffraction. 

Such flexible polymers (i)-(v) as illustrated above can be used singly or in combination. 

In general, such a flexible polymer is incorporated into the thermoplastic* resin containing the olefin 
polymer (preferably cycloolefin resin) having an alicyclic structure to form fine dispersed particles in the 
olefin polymer having an alicyclic structure. The resultant mixture is a so-called "polymer alloy". In such a 
polymer alloy, the olefin polymer having an alicyclic structure often forms a so-called "sea part" and the 
flexible polymer often forms so-called "island parts". Though the formation of a polymer alloy by using a 
flexible polymer tends to somewhat lower the transparency of the resin, ti^nechanical strength thereof is 
significantly increas^Bfcuch a polymer alloy as described above is adva^^Dusly used in the case where 
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invan*,,, ft. a n,e» now M. (MFR ASTM D.23B) of pra.erab,y 0.,- 

har ^Tcro3S.inking structure is formed by the action of an organic peroxide on ^thermoplastic resin in 
which a flexible polymer is dispersed in the olefin polymer having an ahcychc structure. 

There be mentioned tfe following compounds as the organic peroxides used ,n the ,nvent,on. 
,o ketone peroxides such as methyl ethyl ketone peroxide and cyclohexanone peroxide: 

^^^rrSS5OT3£ ^^.^.^ox^ana an, ,, 
75 dimethyl-2.5-di(tert-butyiperoxy)hexene-3; 

havino an aticvclic structure and the flexible polymer component 

Durina he treatment of the polymer alloy with the peroxide, the crossl.nk.ng reaction may also be 
carried o5 b inco^ng a oorTpoTnd having at .east 2 radically Pf^^^.J", 
the molecule The efficiency of the crosslinking reaction can further be increased by the use of such a 
2S cTm^nd DiJnZnzene/viny. acry.ate. vinyl methacrylate. etc. can be f^^"^^ 

compound having at least 2 radical* polymerizable functional groups ™^™^%™^™™ M 

30 ^"^n'Cesin compositions of the invention contain the olefin polymer (preferably cydoolefin resin) 

22 tha t of me flexibte pohmner while the characteristics of the cydoolefin polymer ,s ma.nta.ned. 

^JS^^S^tm^mi into the resin compositions of the present invent.cn so long as 
the SoX dSs^^ Se characteristics of the olefin po.ymer having an a«cyd,c structure or 

" P ° ,y The Swing resins may form the thermoplastic resin of the present invention together with the olefin 
polymer having an alicydic structure: 
a halogen-containing vinyl polymer. 

a polymer derived from an unsaturated acid and a derivative thereof. 
. 5 a polymer formed out of an unsaturated alcohol, and an amine or an acyl der.vat.ve thereof. 

a polymer derived from an epoxide. 

a poiyacetal, 

a polysulfone. 

a urea resin, 
so a polyamide resin, 

a polyester resin. 

a formamide resin and 

3 "Th^he'rmoplastic resin of the invention may contain the above-mentioned other resin .in; an amount of 
S5 usually up to 50% by weight, preferably up to 40% by weight, though the content depends on the type of 

^ ThTfirsl^yifin resin composition according to the .nvent.on comprises the abov^mentioned 
thermopJstic re^ntain.ng the olefin polymer having an alicyc^ucture. a spec.f.c amount of a 
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phenolic stabilizer and a specific amount of an organic thioether stabilizer. 

In the first resin composition of the invention, incorporation of the phenolic stabilizer improves the heat 
resistance of the resin composition, and prevents thermal decomposition or thermal deterioration of the 
resin during molding. Accordingly, In the manufacture of optical instrument parts, there can be effectively 
prevented formation of voids, silver streaks and flashes as well as coloring of the molded products. 

Concrete examples of the phenolic stabilizers which can be contained in the resin composition of the 
invention are listed below. 
2,6-Di-tert-butyl-4-methy!phenol. 
2,6-Di-tert-butyl-4-ethytphenol l 
2,6-Dicyclohexyl-4-methylphenol, 
2,6-Diisopropyl-4-ethylphenol, 
2,6-Di-tert-amyl-4-rnethylphenoI, 
2 1 6-Di-tert-octyl-4-n-propylphenol, 
2,6-Dicyclohexyl-4-n-octylphenol, 
2-lsopropyl-4-methyl-6-tert-butyIphenoI, 
2-tert-Buty!-2-ethyl-6-tert-octylphenol, 
2-lsobutyl-4-ethyL-6-tert-hexylphenol, 
2-Cyclohexyl-4-n-butyl-6-isopropyIphenol, 
2,6-Di-tert-butyl-4-methyl-p-cresoi, 
Styrenated mixed cresol, 
dl-a-Tocopherol, 
tert-Butylhydroquinone, 

2£ , -Methylenebis(4-methyl-6-tert-butylphenol), 

4.4 , -Butylidenebis(3-methyI-6-tert-butylphenol), 

4,4 t -Thiobis(3-methyl-6-tert-butylphenol) l 

^^-Thiob'^^methyi-e-tert-butylphenol), 

4,4'-Methylenebis(2 f 6-di-tert-butylphenol), 

S.a'-Methylenebiste-tl-methylcyclohexyO-p^resol], 

2 f 2 , -Ethylidenebis(4,6<li-tert-butylphenol) f 

2.2 , -Butylidenebis(2-tert-butyl-4-methy!phenol). 

1 ,1 ,3-Tris(2-methyl-4-hydroxy-5-tert-butylphenyl)-butane, 

Triethylene glycol bis[3-(3-tert-butyl-5-methyl-4-hydroxyphenyl)propionate], 

1 ,6-Hexanediol bis[3-(3,5-di-tert-butyl-4-hydroxypheny l)propionate], 

2^ f -Thiodiethylenebis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate] f 

N.N'-HexamethyienebistS.S-di-tert-butyl^hydroxyhydrocinnamide), 

3,5-Di-tert-butyl-4-hydroxybenzyl phosphonate diethyl ester, 

1,3.5-Tris(2,6-dimethyl-3-hydroxy-4-tert-butyl-benzyl)-isocyanurate. 

1 l 3 f 5-Tris[(3,5-di-tert-butyl-4-hydroxyphenyl)-propionyloxyethyl]isocyanurate, 

Tris(4-tert-butyl-2 f 6-dimethyl-3-hydroxybenzylHsocyanurate, 

2,4-B»s(n-octylthio)-6-(4-hydroxy-3 I 5-dMert-butyl-anilino)-1,3 t 5-triazine. 

Tetrakis[methylene 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]methane. 

Bis(3,5<ii-tert-butyl-4-hydroxybenzylphosphonic acid ethyl ester) calcium. 

Bis(3,5-dr-tert-butyl-4-hydroxybenzyiphosphonic acid ethyl ester) nickel. 

Bis[3,3-bis(3-tert-4-hydroxyphenyl) butyric acid] glycol ester, 

N,N'-Bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionyl]hydrazine, 

2,2 , -Oxamidobis[ethyl-3-(3.5-di-tert-butyl-4-hydroxyphenyl)propionate], 

Bis[2-tert-butyl-4-methyl-6-(3-tert-butyi-5-methyl-2-hydroxybenzyl)phenyl] terephthalate. 

1 t 3.5-Trimethyl-2.4,6-tris(3.5-di-tert-butyl-4-hydroxybenzyI)benzene. 

3,9-Bis[1,1<limethy1-2-{£-(3-tert-butyl-4^ 

[5,5]-undecane, 

2,2-Bis[4-(2-(3.5-di-tert-butyl-4-hydroxyhydrocinnamoyloxy))ethoxyphenyl]propane. and 
Alkyl esters of £-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionic acid. 

Preferably employed in the invention are phenolic stabilizers having any of the following formulas in the 
molecule: 
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HO 



R 



CII 2 CII 2 C00-R 



10 



IS 



20 



25 



or 




In the above formulas. R represents a hydrogen atom or an alkyl group having 1 - 6 carbon atoms, each of 
ri and R* independently represents an alkyl group having 1 - 6 carbon atoms, and F? represents an alkyl 
30 group or an alkoxy group both having 1 - 6 carbon atoms. 

r* m the above formula represents an alkyl group having 1 - 22 carbon atoms, or has any of the 

following structures: 
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wherein m and n are numbers satisfying the conditions of m + n = 3 and n - 0. 1. 2 or 3; 

0 

II 

N 

/ \ 

— rCH a CH a -N N-CII 2 CII 2 -R 
0=C c=0 

\/ 

I 

Cll 2 
I 

CH 2 
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and 



— 0CCIUCH,-< ( ) s — on 



-CH 2 CH 2 MII-C-C-NHCH 2 CH a O-C-0-CH 2 C!l 4 — \ O /^ 0H 
II II II 
0 0 0 



R 

Among the above-described compounds, preferred are 2 t 6-di-tert-butyl-4-methyl-p-cresof. stearyl ^-(4- 
hydroxy-3.5-di-tert-butylphenyl)propionate t 2,2*-ethylidenebis(4,6<li-tert-butylphenol) and tetrakis[methylene- 
3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]methane. 

These phenolic stabilizers may be used singly or in combination. 

The first resin composition of the present invention contains a phenolic stabilizer as described above in 
an amount of 0.01 to 5 parts by weight, preferably 0.05 to 3 parts by weight, more preferably 0.1 to 1 part 
by weight based on 100 parts by weight of the thermoplastic resin containing the olefin polymer having an 
alicyclic structure. In the case where the resin composition contains less than 0.01 part by weight of the 
phenolic stabilizer based on 100 parts by weight of the thermoplastic resin containing the olefin polymer 
having an alicyclic structure, the resin is colored by heating during molding, and therefore the resultant 
molded products cannot be used for optical products such as optical lenses and optical fibers. Moreover, 
the molded products have no sufficiently improved thermal deterioration resistance even for use other than 
optical purposes. In the case where the amount of the phenolic stabilizer exceeds 5 parts by weight, not 
only the excellent properties of the thermoplastic resin are deteriorated but also light transmittance thereof 
for optical use is lowered because of the added phenolic stabilizer. 

The first resin composition of the invention further contains an organic thioether stabilizer in addition to 
the above-described phenolic stabilizer. 

The organic thioether stabilizer serves to supplement heat resistance during molding of the resin 
imparted by the above-mentioned phenolic stabilizer. 

As the organic thioether stabilizer of the invention, dialkyl thiodipropionates and esters of an alkyl- 
thiopropionic acid with a polyol are preferably employed in the invention. 

As the dialkyl thiodipropionates of the invention, preferred are those each having alkyl groups each 
containing 6 - 20 carbon atoms. As the esters of an alkylthiopropionic acid with a polyol. preferred are those 
each having alkyl group containing 4 - 20 carbon atoms. In this case, examples of the polyol with which the 
polyol ester is prepared include glycerol, trimethyiolethane. trimethylolpropane, pentaerythntol and 
trishydroxyethyl isocyanurate. 

Concrete examples of the dialkyl thiodipropionates include dilauryl thiodipropionate. dimynstyl 

thiodipropionate and distearyl thiodipropionate. 

Furthermore, examples of the esters of the alkylthiopropionic acid with the polyol include 
glycerine tributylthiopropionate, glycerine trioctylthiopropionate, glycerine trilaurylthiopropionate and glyc- 
erine tristearylthiopropionate; 

trimethyiolethane tributylthiopropionate, trimethyiolethane trioctylthiopropionate. trimethyiolethane trilauryl- 
thiopropionate and trimethyiolethane tristearylthiopropionate; and 

pentaerythritot tetrabutylthiopropionate, pentaerythritol tetraoctylthiopropionate, pentaerythritol tetralauryl- 
thiopropionate and pentaerythritol tetrastearylthiopropionate. 

Among them, preferred are dilauryl thiodipropionate. distearyl thiodipropionate and penterythntol 

tetralaurylthiopropionate. 

The above-mentioned organic thioether stabilizers can be employed singly or in combination. 
The first resin composition of the present invention contains the organic thioether stabilizer as described 
above in an amount of 0.01 to 5 parts by weight, preferably 0.05 to 3 parts by weight, more preferably 0.1 
to 1 part by weight based on 100 parts by weight of the thermoplastic rejj^containing the olefin polymer 
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having an alicyclic structure. In the case where the amount of the organic thioether stabilizer £ less than 
S oTpart by vSght based on 100 parts by weight of the thermoplastic resin contain,ng the cMn polymer 
havina an alicyclic structure, the resin is colored by heating during molding and the resulting molded 
cam* S ul^d for optical instrument parts such as -optica, lenses or optica, fibers. Moreover the 
moTdefpTducts have no sufficiently improved thermal deterioration resistance even for use other than 
rt S oumoses In the case where the amount of the organic thioether stabilizer exceeds 5 parts by 
S. no^nfy the e^eSnt parties of the thermoplastic resin are deteriorated but also light transit- 
tance hereof for optical use is lowered because of the added organ.c thioether stab. I.zer. 

Tte Z resin composition of the invention is excellent in thermal stability dur.ng molding due to the 
o incon?oration of the thermoplastic resin containing the olefin polymer having an al.cyc.ic structure, aand 
specific amounts of the phenolic stabilizer and the organic thioether stabilizer. 

Thf. first resin composition may further contain other stabilizers. 

Tne setn J cydSn resin composition of the invention comprises the '^f^SSZ 
resin containing the olefin polymer having an alicyclic structure, a specie amount of a phenol ^tab.'ize^ 
5 Z a specific amount of an organic phosphite stabilizer, both amounts be.ng based on that of the 

*T P tS ti phSc stabilizer used for the second cyc.oo.efin resin composition, there can be mentioned 
those used for the first cycloolefin resin composition. ^w^,- 
^e second resin composition of the present invention contains a phenolic stabler as desenbed above 
The secono resm com P preferably 0.05 to 3 parts by weight, more preferably 0.1 to 1 

" p^ n by a ZS* biased on thermoplastic resin containing the otefin polymer having 

aTalfcvcTc struSure In the case where the resin composition contains less than 0.01 part by we.ght of the 
%£?£££Z2l on 100 parts by weight of the thermop.astic 2K 
L«in 0 an alievclic structure, the resin is colored by heating during molding, and therefore the resultant 
,s mddTd !l?cSe «sed for optical products such as optical lenses and optical fibers. Moreover 
" Z mlld^rSuci htle no sufficient.' improved thermal deterioration resistance ^J^^X 
ooti^al purposes In the case where the amount of the organic phosphrte stab.l.zer exceeds 5 parts by 
weigh!. S^S the excellent properties of the thermop.astic resin are deteriorated but also l.ght transmrt- 
tance thereof for optical use is lowered because of the added organic phosphite stabilizer. 
30 ThTicond cycloolefin resin composition of the invention further contains an organ.c phosphite 

St3b r ^^X^^t^^ resistance during molding of the resin. 

^^*£S£Ei£ZZ invention are those excluding phosphite stabilizers derived 
M from^entervSmo. In the case where there is used a phosphite stabilizer derived from pentaerythr.to. and 
^pTes^SdTr exa^pte. by the following formula (1) or (2) for the second cycloolefin res.n eompoMon. 
^compound (stabilizer) is partially decomposed during molding to produce black decomposed products. 

, ,0CIU CH»0 V R l 



45 



so p-CH.-C-CH.O-P 



0 



55 



In the formula (1) or (2). each of FV and R 2 represents an alkyl group. 

Accordingly, espies of the organic phosphite stabilizers which may be used for the second 



Accordingly. fe-«[ples of the organic pnospn 
cycloolefin resin o^^sition of the invention include 
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trioctyl phosphite, 
trilauryl phosphite, 
tristridecyl phosphite, 
trisisodecyl phosphite, 
phenyl diisooctyl phosphite, 
phenyl diisodecyl phosphite, 
phenyl di(tridecyl) phosphite, 
diphenyl isooctyl phosphite, 
di phenyl isodecyl phosphite, 
diphenyl tridecyl phosphite, 
triphenyl phosphite, 
tris(nonylphenyl) phosphite, 
tris(2,4-di-tert-butylphenyl) phosphite, 
tris(butoxyethyl) phosphite, 

tetraCtridecyiJ^^'-butylidenebisCa-methyl-S-tert-butylphenoO-dlphosphite, 
4.4'-isopropylidene-diphenol alkyl phosphite (alkyl group having approx. 12-15 carbon atoms), 
4,4 , -isopropylidenebis(2-tert-buty!pheno!) # di(nonyiphenyl) phosphite, 
tris(biphenyl) phosphite, 

tetra(tridecyl)-1 .1 ,3-tris(2-methyl-5-tert-butyl-4-hydroxyphenyl)butane diphosphite, 
tetraCtridecylH.^'-butylidenebistS-methyl-e-tert-butylphenoI) diphosphite, 
tris(3.5-di-tert-butyW-hydroxyphenyl) phosphite, 
hydrogenated-^'-isopropylidenediphenol polyphosphite, 

bis(octylphenyl)*bis[4,4MDutyIidenebis(3-^^ diphosphite, 
hexatridecyl-1 ,1 f 3-tris(2-methyl-4-hydroxy-5-tert-butylphenol) diphosphite, 
tris[4,4 , -!Sopropylidenebis(2-tert-butylphenol)] phosphite, 

tris(1 ,3-distearoyloxyisopropyl) phosphite, 9 f 10-dihydro-9-phosphaphenanthrene-10-oxide, and 
tetrakis(2,4-di-tert-butylphenyl) 4,4 , -biphenylene diphosphonite. 

Among the above-mentioned organic phosphite stabilizers, preferred are tris(2,4-di-tert-butylphenyl) 
phosphite, tris(nonyl phenyl) phosphite and tetrakis(2,4-di-tert-butylphenyl)-4.4 , -biphenylene diphosphonite. 
particularly preferred is tris(2,4-di-tert-butylphenyl) phosphite. 

The organic phosphite stabilizers can be employed singly or in combination. 

The second cycloolefin resin composition of the present invention contains the organic phosphite 
stabilizer as described above in an amount of 0.01 to 5 parts by weight, preferably 0.05 to 3 parts by 
weight, more preferably 0.1 to 1 part by weight based on 100 parts by weight of the thermoplastic resin 
containing the olefin polymer having an alicyclic structure. In the case where the amount of the organic 
phosphite stabilizer is less than 0.01 part by weight based on 100 parts by weight of the thermoplastic resin 
containing the olefin polymer having an alicyclic structure, the resin is colored by heating during molding 
and the resulting molded products cannot be used as optical products such as optical lenses or optical 
fibers. Moreover, the molded products have no sufficiently improved thermal deterioration resistance even 
for use other than optical purposes. In the case where the amount of the organic phosphite stabilizer 
exceeds 5 parts by weight, not only the excellent properties of the thermoplastic resin are deteriorated but 
also light transmittance thereof for optical use is lowered because of the added organic phosphite stabilizer. 

Furthermore, it is preferable that the total amount of the phenol stabilizer and the organic phosphite 
stabilizer is 0.1 to 10 parts by weight based on 100 parts by weight of the olefin polymer having an alicyclic 
structure. 

As described above, the second cycloolefin resin composition of the invention comprises the thermo- 
plastic resin containing the olefin polymer having an alicyclic structure, and specific amounts of a phenolic 
stabilizer and an organic phosphite stabilizer, and therefore it shows excellent thermal stability during 
molding. 

The second resin composition may further contain other stabilizers. 

The third cycloolefin resin composition of the present invention comprises the aforementioned thermo- 
plastic resin containing the olefin polymer having an alicyclic structure, and specific amounts of a phenolic 
stabilizer, an organic thioether stabilizer and an organic phosphite stabilizer. 

In the third cycloolefin resin composition of the invention, heat resistance of the resin composition can 
be enhanced and coloring thereof caused by thermal decomposition or thermal deterioration of the resin 
during molding can be effectively prevented owing to the added phenolic stabilizer. In addition, formation of 
voids, silver streaks and flashes in the resin composition can be effectiveiy^evented. 

As the phenolic^plizer to be incorporated into the third resin com^^Dn of the invention, there can 
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be concretely mentioned those compounds described in the "..lustration of the aforementioned first 
cycloolefin resin composition. 

The phenolic stabilizers can be used singly or in combination. „ Kanft , ir stabilizer as 

The third cycloolefin resin composition of the present invention contains the phenolic 
desc^bed above i "an amount of 0 01 to 5 parts by weight preferably 0.05 to 3 parts by weight, more 
Preferably 01 to part by weight based on 100 parts by weight of the thermoplastic res.n containing the 
feSrhaving an alicyclc structure, .n the case where the amount of the phenolic stab.hzer.s ; less 
San 0 0 wrt by weight based on 100 parts by weight of the thermoplastic resin containing the olefin 
than °- 01 P 3 " ^ ^"'.^l-ucture the resin is colored by heating during molding, and the resulting 

«* - ,enses ° r ° pticai f,bers - More r r ;,; he 

molded oroduS^ ^ no sufficiently improved thermal deterioration resistance even for use other than 
^ ?J ^« in L case where the amount of the phenolic stabilizer exceeds 5 parts by weight, no 
ZStfZZ* resin L deteriorated but also light transmittance thereof 

resin composition of the invention contains an organic phosphite stabilizer in 
^TeCni™ — ~ ° f «" reSin ' ^ m ° ldin9< 

iwp rz?z 'szzsstttt — - - — * *-? - r 7.2 22 

DhosohHe stabilizers because of the use of the organic thioether stabilizer. Examples of the organic 

SS£ Siz?rs for the third resin composition include, in addition to the compounds mentioned ,n the 

illustration of the second cycloolefin resin composition of the invention. 

distearyl pentaerythritol diphosphite, 

di(nonylphenyl) pentaerythritol diphosphite. 

phenyl * 4.4'-isopropylidenediphenol • pentaerythritol diphosphite. 

bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite. 

bis(2 6-di-tert-butyl-4-methylphenyl) pentaerythritol diphosphite. and 

^ton^m ophite. t ri s(nony. P henyl) phosphite, tetraKs- 

( 2 4^Trt-buXhenylK.4--biphen y .ene diphosphite. bis(2.6-di-tert-butyl-4-methy«phenyl) Pen^hrtol 
dlptipWte ,^d rbistaVdi-tert-butylpheny.) pentaerythritol diphosphite. particular* preferred ,s tns 

^T^^^Tor^c phosphite stabilizers can be employed singly or in combination. 

T^e Srd cyc^olefin resfn composition of the present invention contains the organ ic P h ° s P n,te ^ ab ^ 
as descried abov^in an amount of 0.01 to 5 parts by weight, preferably 0.05 to 3 parts by weigh more 
o eferS 1 11 to 1 part by weight based on 100 Parts by weight of the thermoplastic res,n hM"* th. 
o Sn po ymer having an icyc.ic structure. In the case where the amount of the organic t*«^^^ 
STJTaTooi oart by weight based on 100 parts by weight of the thermoplastic res.n containing the 
SeS ?J^^m£S* structure, the resin is colored by heating during ^^J^^ 
, mo deS products cannot be used as optical products such as optica, lenses or optica. ^^r s - Moreover the 
mowed products have no sufficientiy improved thermal deterioration resistance ; eve n for use other than 
nntical ourooses In the case where the amount of the organic phosphite stabilizer exceeds 5 parts by 
3£ noHnfy the exceSnt properties of the thermoplastic resin are deteriorated but also tight transmit- 

, ^X7^^ S ^t^ incorporated into »e third resin compo^n of the present 
invention in addition to the above-described phenolic stabilizer and organic phosph te stabilizer. 
As the organic thioether stabilizer used for the third resin composition. 

" inds evemoiified in the illustration of the first resin composition. The organic thioether stabilizer 
Serves of the resin, during molding, imparted by the above-mentioned 

° Ph T^^ent invention, dialkyl thiodipropionates and esters of an alky.thiopropionic acid with a po.yol 
flrp nreferablv employed as the organic thioether stabilizers. 

ZZng lt™ ZrtcuW P' eferred are di,auryl thiodipropionate. disteary. th,od,prop.onate and pen- 
taerythritol tetralaurylthiopropionate. 

The oroanic thioether stabilizers can be employed singly or in combination. . 

T^e ZToylo^n resin composition of the present invention contains the orga th.oether stabtiizer 
as described abova-ft an amount of 0.01 to 5 parts by weight, preferably 0.05 to 3 parts by weight more 
p eferabH 11 tojpt by weight based on 100 parts by weight of thermoplastic res.n contam.ng the 
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olefin polymer having an alicyclic structure. In the case where the amount of the organic thioether stabilizer 
is less than 0.01 part by weight based on 100 parts by weight of the thermoplastic resin containing the 
olefin polymer having an alicyclic structure, the resin is colored by heating during molding, and the resulting 
molded products cannot be used as optica! instrument parts such as optical lenses or optical fibers. 
Moreover, the molded products have no sufficiently improved thermal deterioration resistance even for use 
other than optical purposes. In the case where the amount of the organic thioether stabilizer exceeds 5 
parts by weight, not only the excellent properties of the thermoplastic resin are deteriorated but also light 
transmittance thereof for optical use is lowered. 

Furthermore, it is preferable that the total amount of the phenolic stabilizer, organic thioether stabilizer 
and organic phosphite stabilizer is 0.1 to 10 parts by weight based on 100 parts by weight of the 
thermoplastic resin containing the olefin polymer having an alicyclic structure. 

As described above, the third resin composition of the invention comprises the thermoplastic resin 
containing the olefin polymer having an alicyclic structure, and specific amounts of a phenolic stabilizer, an 
organic phosphite stabilizer and an organic thioether stabilizer. The resin composition therefore shows 
excellent thermal stability during molding, and the molded products effectively prevent coloring at the initial 
stage and with the lapse of time after molding. 

The third resin composition may further contain other stabilizers. 

The fourth cycloolefin resin composition of the present invention comprises the aforementioned 
thermoplastic resin containing the olefin polymer having an alicyclic structure and a specifically structured 
compound having a molecular weight of up to 600 and a free phenolic hydroxy I group. 

Since the fourth cycloolefin resin composition of the invention contains a specifically structured 
compound having a molecular weight of up to 600 and a free phenolic hydroxyl group, the resin 
composition has improved heat resistance. As a result, formation of voids, silver streaks and flashes as well 
as thermal decomposition or thermal deterioration of the resin during molding is effectively prevented, and 
that of fish eyes, agglomerates and foams is especially effectively prevented. 

The compound of a specific structure which has a molecular weight of up to 600 and a free phenyl 
hydroxyl group and which is to be incorporated into the fourth resin composition of the invention is 
represented by the formula [A] or [B]: 



R 

II 



-CM 



[A] 



wherein each of R 1 and R 2 independently represents a hydrogen atom or an alkyl group having 1 - 6 carbon 
atoms, preferably both being a branched alkyl group such as a tert-butyl group, and R 3 is a group selected 
from the group consisting of an alkyl group having 1 - 22 carbon atoms, an aikoxy group having 1 - 6 
carbon atoms and an alkylamino group having 1-6 carbon atoms, preferably an alkyl group having 1 - 10 
carbon atoms; 




[B] 



wherein each of R 4 and R s independently represents an alkyl group having 1 - 6 carbon atoms, preferably 
both being a branched alkyl group such as a tert-butyl group. R s is an alkyl group having 1 - 6 carbon 
atoms or an aikoxy group having 1 - 6 carbon atoms, preferably a brancha^gkyl group such as a tert-butyl 
group, and X is a dix^^atom or a divalent group selected from the gro^^^sisting of an alkylene group, 
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an oxygen atom and a sulfur atom, preferably a divalent group such as a methylene group, an ethylidene 

9C T"ulVSTphe3c stabler as having a specific structure and a mo.ecu.ar weight of up to a 
nL amouni the resin composition of the invention tends not to form a cross-l.nk.ng structure .n 

transparency. 

Examples of such phenolic stabilizers include 

to p-hydroxyanisole, 

2-methy!-4-isopropylpheno! i 

2-tert-butyl-4 t 6-dimethyIphenol. 

2-tert-buty l-4-methoxy phenol . 

2,6-di-tert-butylphenol, 
ts p-propylgallate. 

styrenated mixed cresol, 

2.4- di-tert-butyl-5-methylphenol, 

3.5- di-tert-butyl-4-hydroxytoluene. 

2.5- di-tert-butylhydroxyphenol, 

20 4-hydroxymethyl-2.6-di-tert-butylphenol. 

2.6- di-tert-butyl-ar-dimethylamino-p-cresol, 
butylated bisphenol A. 

2,2'-methylene-bis (4-methy l-6-tert-buty I phenol) . 
2-2 , -methylene-bis(4 t 6-di-tert-butylphenol). 
25 2,2Mhio-bis(4-methyl-6-tert-butylphenol). 
N-stearoyl-p-aminophenol, 
2 2-ethylidene-bis(4 f 6-di-tert-bLitylpheno!), and 

Srt.tuMnhenol 2 4-di-tert-butyl-5-msthylpheiral. 3 >di-tert-butyM-hydroxytc>luens. 2.5-di- 

2 2 , -ethylidenebis(4-ethy!-6-tert-butylphenol). 

ThnciA nhsnolic stabilizers can be employed singly or in combination. 

n?£^£W»Woo of the present invention, such a phenolic stabilizer as descnbed above s 
contLed InCalount of 0.01 to 5 parts by weight, preferably 0.05 to 4 parts * 

0 1 to 3 Darts by weight, most preferably 0.1 to 1 part by weight, based on 100 parts by we.gnt o i xne 
amount oftne ttermoplastic resin containing the olefin polymer having an ~ 
where the resin composition contains the phenolic stabilizer in an amount of less than 0 01 part by - we.gm 
Id on ioTdSsX weight of the thermoplastic resin containing the olefin polymer havmg an ahcycl.c 

™h^^ 

^SSt^^T^JS debated, and L light transmittance thereot is also lowered^ 
^S^^oydSSn resin composition of the invention may further contain other known phenolic 
antio^daSs in aSn to the above-mentioned compound of a specific structure having a molecular we.ght 

hc *!?!L?e concretely mentioned the phenolic stabilizers which have been exemplified .n the 
S^iX^rl composition and in which the above-men«oned specific 

compounds are e^^^d. 
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Since the fourth resin composition of the invention contains the thermoplastic resin containing the olefin 
polymer having an alicyclic structure and the specific phenolic stabilizer as described above, the resin 
composition is excellent in heat stability during molding. 

The fourth resin composition may further contain other stabilizers, 
s The fifth cycloolefin resin composition of the invention comprises the aforementioned thermoplastic 
resin containing the olefin polymer having an alicyclic structure and a phenolic compound of a specific 
structure. 

Since the fifth cycloolefin resin composition of the invention contains a phenolic compound of a specific 
structure, the resin composition has improved heat resistance. Accordingly, thermal decomposition or 
io thermal deterioration of the resin is effectively prevented during molding. In the manufacture of optical 
instrument parts, the molded parts are effectively prevented from coloring, and formation of voids, silver 
streaks, flashes and especially fish eyes, small agglomerates and foams. The phenolic compound to be 
incorporated into the fifth cycloolefin resin composition is represented by the formula [C]: 



wherein each of R 1 and R 2 independently represents an aikyl group having 1 - 6 carbon atoms, and 
preferably at least one of R 1 and R 2 is a branched alkyl group such as a tert-butyl group. 

By using a phenolic stabilizer of such a specific structure, the resin tends not to form a crosslinking 
structure by heating during molding. Accordingly, optical instrument parts containing an extremely small 

30 amount of fish eyes, etc. are obtained by using the resin composition containing a phenolic stabilizer as 
described above, and the thus obtained optical parts show especially high transparency. The tendency of 
producing molded products of high transparency and not suffering formation of fish eyes is not clearly 
observed even when there is singly used tetrakistmethylene-3-(3,5-di-tert-butyl-4-hydroxyphenyl)- 
propionate]methane having a structure similar to that of a compound represented by the formula [C]. 

35 Examples of the compounds having the formula [C] include 
3 t 9-bis[2-{3-(3 f -tert-butyl-4-h^ 
[5*5]undecane, 

3 f 9-bis[2-{3-(3\5 , -di-tert-butyh4-hydorxyphenyl)propionyloxy}-1 ,1 -di methy I ethy 13-2,4,8,1 0-tetraoxaspiro[5 • 5]- 
undecane. and 

40 3,9-bis[2-{3-(3',5 , -dimethyl-4-hydorxyphenyl)propionyloxy}-1 .1 ~dimethylethyl]-2.4,8.1 0-tetraoxaspiro[5 * 5]- 



The compounds represented by the formula [C] can be employed singly or in combination. 
In the fifth resin composition of the present invention, the above-mentioned compound represented by 
the formula [C] is contained in an amount of 0.01 to 5 parts by weight, preferably 0.05 to"4 parts by weight. 
45 more preferably 0.1 to 3 parts by weight, particularly preferably 0.1 to 1 part by weight based on 100 parts 
by weight of the amount of the thermoplastic resin containing the olefin polymer having an alicyclic 
structure. In the case where the resin composition contains the compound represented by the formula [C] in 
an amount of less than 0.01 part by weight based on 100 parts by weight of the thermoplastic resin 
containing the olefin polymer having an alicyclic structure, a crosslinking structure is formed in the resin by 
so heating during molding to produce fish eyes or the like, thereby lowering the light transmittance of the 
resulting molded products. Accordingly, the resultant molded products cannot be used for optical instru- 
ment parts such as optical sheets (e.g., optical cards and substrates of flexible optical discs) or optical 
fibers. Furthermore, the molded products have no sufficiently improved thermal deterioration resistance for 
use other than optical purposes. In the case where the resin composition contains more than 5% by weight 
55 of the compound represented by the formula [C], the excellent properties of the above-described thermo- 
plastic resin are deteriorated, and the light transmittance thereof is also lowered by incorporation of the 
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antioxidants in addition to the above-mentioned compound represented by the formula [C]. 

A phenolic stabilizers used in the invention in combination with the above-mentioned spec he 
compounds ttere can be concretely mentioned the phenolic stabilizers which have been exempl fled « £e 
SSlh above-described first resin composition and in which the compounds represented by the 

^tce^lhTfrr^composition of the invention contains the thermoplastic resin containing ***** 
pdymThavtng an alicyclic structure and the phenolic stabilizer having a specific structure as descnbed 
above, the resin composition is excellent in heat stability during molding. 
The fifth resin composition may further contain other stabilizers. 

SiZS resin composition of the invention, an organic phosphite stabilizer is incorporated 
into thermoplastic resin, together with a specific amount of a dialky. fto*PW°^ 

ano/or an iter compound of an alkylthiepropionic acid with a polyol. thereby .mprovmg heat resistance , o 
EZZ composition, and effectively preventing during molding thermal decomposition and thermal 
deterioration of the resin, and formation of voids, stiver streaks and flashes, etc. 

detenorat^on o tne ^ compound of an alkylthiepropionic aad with a polyol. there 

can £ employed those compounds exemplified in the illustration of the first cyc.oo.efin res,n composition^ 

^orTg the aforementioned compounds, preferred are dilaury. th.odiprop.onate. distearyi 
thiodipropionate and pentaerythritol tetralaurylthiopropionate. 

Those compounds can be employed singly or in combination. 

^e si*h re'sin composition of the present invention contains a dialky. "P^^^ j£ 
nf aikvithioorooionic acid with a polyol in an amount of 0.01 to 5 parts by weight, preferably 0.05 to 3 parts 
^^ ^^0 to 1 part by weight based on 100 parts by weight of the amount of the 
^pL^iin^Ig th • olefi'n polymer having an alicyclic structure. In the case where the resin 
S coSnste diafky. thiodipropionate and/or the ester 

Tn an amount of less than 0.01 part by weight based on 100 parts by weight of the thermoplastic resin 
IZZ tne o.efrpdymer having Ja.icyc.ic structure, the resin is colored by heating during jmoW.no. 
T^rSedDroducts therefore cannot be used for such use requiring high transparency as optical lenses 
2 ^Sf SS molded products have no sufficiently improved ^^f- 
^stance for use other than optical purposes. In the case where the resin composition contains more than 
by weight o tne above-mentioned compound or compounds, the excellent properties of the above- 
d^b^ *ermo P .astic resin are deteriorated, and the light transmittance thereof is also lowered ,n optica, 
use due to the incorporation of the organic thioether stabilizer. ^ ■ 

As resin stabilizers containing a sulfur atom in the molecule, conventionally used are a senes of 
compounds represented by the following formulas (D) to (G). 
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(G) 



However, molded products obtained by using a resin composition into which one of the compounds 
represented by the formulas (D) to (G) is incorporated without addition of other stabilizers are colored 
yellow or black due to the decomposition of the incorporated compound. Accordingly there cannot be 
obtained optical instrument parts having high transparency and being free from coloring when such a resin 
composition is employed. 

The si)dh cycloolefin resin composition of the invention further contains an organic phosphite stabilizer. 
Examples of the phosphite stabilizers (compounds) used for the sixth resin composition are those 
compounds described in the aforementioned third cycloolefin resin composition. 

Of these organic phosphite stabilizers, preferably employed are tris(2,4-di-tert-butylphenyl) phosphite, 
tris(nonylphenyl) phosphite. tetrakis(2.4-di-tert-butyi phenyl) 4,4'-biphenylene diphosphite, distearyl pen- 
taerythritol diphosphite. di(nonylphenyl) pentaerythritol diphosphite, phenyl ^.^-isopropyfidenediphenol 
pentaerythritol diphosphite. bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, bis(2,6-di-tert-butyl-4- 
methylphenyl) pentaerythritol diphosphite, and phenyl bispheno! A-pentaerythritol diphosphite. Particularly 
preferred are fris(£4-di-tert-butylphenyl) phosphite. bis(2,4-di-tert-butylphenyl) pentaerythritol diphosphite, 
and bis(2,6-di-tert-butyl-4-methylphenyl) pentaerythritol diphosphite. 

The organic phosphite stabilizers can be employed alone or in combination. 

The sixth cycloolefin resin composition of the present invention contains such an organic phosphite 
stabilizer as described above in an amount of 0.01 to 5 parts by weight, preferably 0.05 to 3 parts by 
weight, more preferably 0.1 to 1 part by weight based on 100 parts by weight of the amount of the 
thermoplastic resin containing the olefin polymer having an alicyclic structure. In the case where the resin 
composition contains the organic phosphite stabilizer in an amount of less than 0.01 part by weight based 
on 100 parts by weight of the thermoplastic resin containing the olefin polymer having an alicyclic structure, 
the resin is colored by heating during molding, and therefore the molded products cannot be used as 
optical instrument parts such as optical lenses and optical fibers. Moreover, the molded products have no 
sufficiently improved thermal deterioration resistance for use other than optical purposes. In the case where 
the resin composition contains more than 5 parts by weight of the organic phosphite stabilizer, the excellent 
properties of the above-described thermoplastic resin are deteriorated, and the light transmittance thereof 
for optical use is also lowered due to the incorporation of the stabilizer. 

The sixth cycloolefin resin composition of the invention contains a dialkyl thiodipropionate and/or an 
ester of alkylthiopropionic acid with a polyol, and an organic phosphite stabilizer in a total amount of usually 
up to 10 parts by weight, preferably 0.1-5 parts by weight based on 100 parts by weight of the 
thermoplastic resin. 

The sixth cycloolefin resin composition of the invention contains, as described above, the thermoplastic 
resin containing the olefin polymer having an alicyclic structure, dialkyl thiodipropionate and/or an ester of 
an alkylthiopropionic acid with a polyol and an organic phosphite stabilizer, and therefore it is excellent in 
thermal stability during molding. 

The sixth resin composition may further contain other stabilizers. 

The above-described first to sixth resin compositions according to the present invention contain the 
thermoplastic resin containing the olefin polymer having an alicyclic structure and specific amounts of 
specific stabilizers as described above, and therefore they are excellent in heat stability during molding. A 
resin composition prepared by further incorporation of a metal salt of a higher aliphatic acid into the resin 
composition, that is an aliphatic acid salt-containing resin composition, shows improved thermal stability of 
the resin during injection molding. The resultant molded products such as optical instrument parts are less 
colored. 

In other words, a seventh resin . composition of the invention, an aliphatic acid salt-containing resin 
composition, is a resin composition prepared by further incorporating a metal salt of a higher aliphatic acid 
into either one of the above-described first to sixth cycloolefin resin compositions. 

The incorporation of the higher aliphatic acid metal salt improves thermal stability of the resultant resin 
during molding, and prevents corrosion of the molding machine caused by chlorine gas evolved from 
catalyst remaining ir^n olefin polymer having an alicyclic structure in^^case of using such a catalyst 
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containing chlorine atoms as Ziegler catalyst during the manufacture of the olefin polymer. 

The incorporation of the higher aliphatic acid metal salt therefore prevents coloring of the molded 
products caused by introduction of rust, etc. thereinto. 

Examples of the higher aliphatic acid metal salts which, may be used in the .nvention include alkal. 
metal salts, alkaline earth metal salts and other metal salts of saturated or ^ sa ^ ed H f^^ Cld J. 
having 12 - 40 carbon atoms. The above-described saturated or unsaturated carboxylic adds having 12 - 40 
carbon atoms may have substituent groups such as a hydroxyl group. As the saturated or 
carboxylic acids having 12 - 40 carbon atoms, there can be concretely mentioned higher aliphatic ac ds 
such 7s stearic acid, oleic acid, lauric acid, capric acid, arachidic acid palmitic ac.d. behen.c : acd 12- 
hydroxystearic acid and montanlc acid. Examples of metals forming salts by reaction w,th these h gher 
aliphatic acids include alkaline earth metals (e.g.. magnesium, calcum and barium), alkal. metals (e.g.. 
sodium, potassium and lithium), cadmium, zinc and lead. 

Concrete examples of the higher aliphatic acid metal salts include magnesium stearate. magnesium 
laurate. magnesium palrnitate. calcium stearate. calcium oleate. calcium laurate banum stearate. barium 
oleate. barium laurate. barium arachidate. barium behenate. zinc stearate. zinc oleate. zinc laurate. Utam 
stearate. sodium stearate, sodium palrnitate. sodium laurate. potassium stearate. potassium laurate. calcium 
12-hydroxystearate, sodium montanate. calcium montanate and zinc montanate. 

Of these, particularly preferred are zinc salts of saturated aliphatic acids having 12 - 35 carbon atoms. 

These higher aliphatic acid metal salts may be used singly or in combination. 

The aliphatic acid salt-containing resin composition according to the invention c ontams such a h.g h er 
aliphatic acid metal salt as described above in an amount of 0.01 to 1 part bv^ weight, prefer ably ( MM to CK5 
part by weight, more preferably 0.01 to 0.1 part by weight based on 100 parts by weight of the 
SmoplS resin containing the olefin polymer having an alicyclic structure. In the case where the resin 
composition contains the higher aliphatic acid metal sa.t in an amount of less nan 0.01 part by ^ weight 
based on 100 parts by weight of the thermoplastic resin containing the olefin polymer having an ^al.cycl c 
structure, the optical instrument parts such as optical lenses or optical fibers prepared from the resin 
imposition of the invention sometimes suffer coloring caused by rust when there is used an olefin , polymer 
having an alicyclic structure prepared by polymerization with catalyst contam.ng chlorine atoms, "the case 
where the resin composition contains the higher aliphatic acid metal salt in an amount of more ^an 1 part 
by weight, the excellent properties of the thermoplastic resin are deteriorated, and the molding products 
show lowering of light transmittance when used as optical parts. .._,«.•■ 

The total amount of the above-mentioned stabilizers in each of the aliphatic acid salt-containing resin 
compositions is generally not more than 10 parts by weight, preferably in the range of 0.1 to 5 parts by 
weiaht based on 100 parts by weight of the thermoplastic resin. 

9 Tte TSSi J cyclic olefin Lin composition of the present invention is prepared by further incorporating 
an UV-ray absorber and/or a hindered amine stabilizer into the first to seventh cycl.c olefin resin 

compositions of the invention. ... » • , „ 

Deterioration caused by light of the cyclic olefin resins can be prevented by incorporation of such an 

UV-ray absorber and/or a hindered amine stabilizer. 

Examples of the UV-ray absorbers used in the present invention are listed below. 
Hydroxybenzophenones such as 
2-hydroxy-4-methoxybenzophenone t 
2-hydroxy-4-n-octoxybenzophenone, 
2-hy droxy-4-methoxy benzophenone , 
2,2 , -dihydroxy-4-n-octoxybenzophenone. 
2.4-dihydroxy benzophenone, 
2,2* 4>.4Metrahydroxybenzophenone, and 
2,2'-dihydroxy-4,4 , -dimethoxybenzophenone; 
Benzotriazoles such as 

2-(2 , -hydroxy-3 , -tert-butyl-5 , -methylphenyl)5-chlorobenzotriazole ( 
2-(2 , -hydroxy-3 , ,5 , -di-tert-butylpheny!)-5-chlorobenzotriazole l 
2-(2 , -hydroxy-5 , -tert-methylphenyl)benzotriazole, 
2-(2 , -hydroxy-3 , ,5 , -di-tert-butylpheny!)-5-chIorobenzotriazole, 
2-(2 , -hydroxy-5 , -tert-octylphenyl)benzotriazole. 
; 2-(2 , -hydroxy-3 , f 5 , -di-tert-amylphenyl)benzotriazoie, 
2-(2 , -hydroxy-3 , ,5 , -di-tert-butylphenyl)benzotriazole. 
2-[2 , -hydroxy-3 , .5 f -J^^,a-dimethylbenzyl)]benzotriazole. 

2-[2 , -hydroxy-3 , -(^™ M ft M -*«*«h^^hthaloirimethvlW5^methvlDhenyJJ|^JZotria2oie. and 



5'^^,a-dimethylbenzyl)]benzotriazole. 
(S^^'^G'^tetrahydrophthaloidmethylhS'-methylpheny^ps 
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^-methylenebisW ,1 t 3,3-tetramethylbutyl)-6-(2H-benzotria2ole-2-yl)phenol]; 

Condensation products of methy!-3-[34ert-butyi-5K2H-benzotriazole-2-y!H-hydroxyphenyl]propionate and 
polyethylene glycol (molecular weight about 300); 
Benzoates such as 
phenyf salicylate, 
p-tert-butylphenyl salicylate, 

2,4-di-tert-butylphenyl S.S-di-tert-butyl^-hydroxybenzoate, and 
hexadecyi 3,5<iRert-butyi-4-hydroxybenzoate; Nickel compounds such as 
^'-thiobis^-tert-octylphenol) Ni salt [2 l 2 , -thiobis(4-tert-octylphenolato)-n-butylamine nickel salt, 
(3,5-di-tert-butyl-4-hydroxybenzyl)phosphonic acid monooctyl ester nickel salt, and 
dibutyldithiocarbamic acid nickel salt; 
Substituted acrylonitriles such as 

o-cyano-i8-methyl-i3-(p-methoxyphenyl)acrylic acid methyl ester, and 
a-cyano-£,/S-diphenylacryiic acid methyl ester; and 
Oxalic acid dianilides such as 

N-2-ethylphenyl-N'-2-ethoxy-5-tert-phenyloxalic acid diamide, and 
N^-ethylphenyl-N^-ethoxyphenyloxalic acid amide. 
Examples of the hindered amine stabilizers are listed below. 

(1) Bis(2.2.6,6-tetramethyl-4-piperidyl) sebacate, 

(2) Dimethyl succ!nate-1-(2-hydroxyethyI)-4-hydroxy-2 f 2,6.6-tetramethylpiperidine polycondensate, 

(3) Poly[[6-<1 ,1 ,3,3-tetramethylbutyl)imino-1 ,3 t 5-triazine-2,4-diyl][(2^,6,6-tetramethyl-4-piperidyl)iminoh 
hexamethylene[(2,2 t 6,6-tetramethyl-4-piperidyl)imino], 

(4) Tetrakis(2 ( 2,6 t 6-tetramethy!-^piperidyl)-1,2,3 l 4-butanetetracarboxylate f 

(5) 2,2 f 6,6-Tetramethyh4-ptperidyl benzoate 

(6) Bis-(1 ,2,6,6-pentamethyl-4~piperidyl)-2-(3,5-di-ter^^ malonate, 

(7) Bis-(N-methyl-2^,6.6-tetramethyI-4-piperidyl) sebacate, 

(8) 1 ,1 '-{1 ,2-Ethanediyl)bis(3,3,5,5-tetramethyIpiperazinone), 

(9) (Mixed 2,2,6,6-tetramethyl-4-piperidyl/tridecylH ,2,3 ,4-butanetetracarboxy late, 

(10) (Mixed 1,2,2,6,6-Pentamethyl-4-piperidyl/tridecyl) 1 ,2,3 ,4-butanetetracarboxy late, 

(1 1 ) Mixed {2 f 2,6 l 6-tetramethyl-4-piperidyl/^.i3,/S , ^ , -tetramethyl-3,9-[2.4,8 t 1 0-tetraoxasprio(5,5)- 
undecane]diethyI}-1,2,3,4-butanetetracarboxylate. 

(1 2) Mixed {1 ,2,2,6,6-pentamethyl-4-piperidyl//S, p.p. 0 ? -tetramethyl-3.9-[2. 4,8,1 0-tetraoxaspiro(5.5)- 
undecane]diethyl}-1 ,2,3 ,4-butanetetracarboxy late. 

(13) N.N'-Bis^eroinopropyOethylened 
6-chloro-1 ,3,5-triazine condensate, 

(14) Poly[6-N-morpholyl-1 f 3,5-triazine-2,4-diylH(2.2,6,6-tetramethyl-4-piperi 
(2,2.6,6-tetramethyl-4-piperidyl)imino]] 1 

(15) Condensate of N,N , -bis(2,2,6.6-tetramethyl-4-piperidyl)hexamethylenediamine with 1.2- 
dibromoethane, and 

(16) [N-(2.2.6.6-tetramethyI-4-piperidyl)-2-^^ 

Among the hindered amine stabilizers, those especially preferably employed are listed below. 
(2) Dimethyl succinate-1-(2-hydroxyethyl)-4-hydroxy-2,2,6 f 6-tetramethylpiperidine polycondensate, 

(5) Poly[[6-(l ,1 ,3,3-tetramethylbutyl)imino-1 .S.S-triazine^^-diyll^^.e.e-tetramethyl^piperidyOiminoh 
hexamethylene[{2,2.6 t 6-tetramethyl-4-piperidyl)imino], 

(4) Tetrakis(2,2.6,6-tetramethyl-4-piperidyl)-1,2.3.4-butanetetracarboxylate. 

(6) Bis(1 ,2.6,6-pentamethyl-4-piperidyl)-2-(3.5-di-tert-butyl-4-hydroxybenzyl)-2-n-butyi maionate. 

(8) 1-V-( 1 ,2-Ethanediyl)bis(3,3,5,5-tetramethyl-piperazinone), 

(9) (Mixed 2,2,6,e-tetramethyl-4-piperidyl/tridecyl) 1 ,2.3,4-butanetetracarboxylate, 

(10) (Mixed 1,2,2,6,6-pentamethyl-4-piperidyl/tridecyl) 1 ,2.3, 4-butanetetracarboxy late. 

(1 1 ) Mixed (2.2.6,6-tetramethyl-4-piperidyl/^ 
diethyl)-1.2.3.4-butanetetracarboxylate, 

(1 2) Mixed [1 ,2,2,6 ,6-pentamethyl-4-piperidyl/£. tf./^/SMetramethyl-a^-PAS.I 0-tetraoxaspiro(5,5)- 
undecane]diethyl)-1,2,3,4-butanetetracarboxylate, 

(13) N f N'-Bis(3-aminopropy!)ethylenediam^ 
6-chloro-1 f 3.5-triazine condensate. 

(14) Poly[6-N-morpholyl-1.3.5-triazine-2^ 
(2,2,6,6-tetramethyl-4-piperidyl)imino], 

(15) Conden^^ of N.N'-bisCa^.S.e-tetramethyl^piperidyOh^^thylenediamine with 1.2- 
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5 



The eighth cycloolefin resin composition of the present invention compnses 0.01-2 0 parts by weight 
preferably 0.05-1 0 part by weight of an UV-ray absorber and/or a hindered amine stabilizer based on 100 
parts by weight of the thermoplastic resin containing the oiefin polymer having m J^^JSS^ 
incorooration of an UV-ray absorber and/or a hindered amine stabltaer in an amount described above 
eZZT^Z lowe^g of the mechanical strength add coioring of the moided products even when the 
molded products are exposed to sunlight over a long penod of time. . 

Tte incorporation oi either one of an UV-ray absorber or a hindered amine stabilizer ,s factory far 
propping the eighth cycloolefin resin composition of the invention, and both the absorber and the stabilizer 
may aS be incorporated simultaneously. In the case where both stabilizers ™*™£^£> m 
incorporation ratio of the UV-ray absorber to the hindered amine stabilizer <s usually m the range of 1.99 

^^^^^Z contain such components usuaUy income i into 
P o.ydeU as an aliphatic acid ester of a po.yol. a heat-resistant stabilizer, a dye a JJ^SiSS 
shielding agent in addition to the above-described stabilizers so long as they do not .mpa,r the object of the 

inVe Th°e n a.i P hatic acid ester of a po.yol used in the invention is a compound obtained by partially esterifying 
a.cohonc hydroxy, groups of the po.vo.. The incorporation of the ester effectively prevents lowenng of the 
transparency of optica, instrument parts with the lapse of time. 

Concrete examples of aliphatic acid esters of polyols are listed below. 

A°ph2c acid esters of glycerine such as glycerine monostearate. g.ycerine mono.aurate. g.ycenne 
monomyristate. g.ycerine monopalmitate. glycerine distearate and glycer <ne d,la ^;^ d . monolaurate 
Aliphatic acid esters of pentaerythritol such as pentaerythritol monostearate. pentaerythritol monolaurate. 
Dentaervthritol distearate. pentaerythritol dilaurate and pentaerythritol tnstearate. 

?he res n compositions of the invention can be prepared by incorporating stabilizers into the above- 
d esc?be^em?op. P aS resin containing the olefin polymer having an aOcydic structure the 
being carried out by a conventional method. For example, the thermoplastic resin and 
mixed and then kneaded by a kneader. The mixing is conducted, for example, by a ribbon blender, tumbler 
Z&?!Z!S^m« the kneading is conducted, for example, by an extruder. Banbury mixer or 

^The'resin compositions of the invention may also be prepared by dispersing or dissolving the . above- 
mentioned stabiles into a hydrocarbon solvent or aromatic solvent, add ling *e resul ^ solutio n or 
dispersion to a separately prepared organic solvent solution or dispersion of the thermoplastic resin, and 

"trSne^ compositions of the invention are injection molded by using, for example, a 
belt-type extruder, twin screw extruder, three-screw extruder, conical twin s ^;^ r & ^;^ 
oiatificator mixed ruder, biaxial conical screw extruder, planetary screw extruder gear extruder and 
sSSess eLder. to produce resin molded products such as optical instrument parts (for example, optica, 
lenses and optica, fibers), mechanical parts, electronic parts and automobile parts. 

Other optica, instrument parts having desired forms such as a sheet form can be P^uced b y s ng a 
molding machine such as an inflation molding machine. T-die molding mach.ne and press moldmg 

maC The e 'resin compositions of the invention contain a specific thermoplastic resin and specific stabilizers in 
speciL amounts as described above, and therefore they show significantly exce.lent heat stability during 
mddfng. Moreover, the molded products show significantly stabilized weathering resistance, and do no 
substantially vary in the resin characteristics even when used over a long penod of time. He no B opi ical 
fnstrument parts which are free from being colored and has very high transparency can be obtamed by 
nsina the resin compositions of the invention. :„- r 
?urt^more. the aliphatic acid sa.t-containing resin compositions of the invention prepared by incor- 
porating a higher aliphatic acid meta. salt into the above-mentioned resin compostons effectively prevent^ a 
molding machine used for molding the resin compositions from rust formation caused by chbnne g^ 
aTnSed Jom catalyst remaining in the thermoplastic resin of the resin compositions when the thermo- 
pfastif resin thereof has been prepared by using such catalyst containing chlorine atoms as Z.eg er c^alyst 
Acco^ngly. the resin compositions of the invention are very suitable for producing optica, 'nstrument 
oartsSaS extremely high transparency such as optical lenses and filaments of optical fibers. Moreover. 
KZZ are Lorab.y used for optical disc substrates requiring relatively high transparency, 
nough The oX^Ps do not need such a high .eve, of transparency|||equired for the optica, lenses or 
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filaments of optical fibers. 

Furthermore, the resin compositions of the invention can be used not only for the above-described 
optical purposes but also for raw materials for manufacturing various molded products. Especially, the 
above-described resin compositions containing a flexible polymer have significantly improved impact 

5 resistance due to the use of the flexible polymer and the olefin polymer having an alicyclic structure in 
combination. The resin compositions also have significantly improved thermal aging resistance and 
weathering resistance due to the incorporation of specific stabilizers. The resin compositions of the present 
invention therefore can be used not only for optical use but also for a wide range of use such as use 
requiring ordinary transparency and use requiring good mechanical strength such as impact resistance and 

10 no transparency. 



EFFECTS OF THE INVENTION 



75 The resin compositions of the invention contain the above-described specific stabilizers in specific 
amounts, whereby the resin is hardly burned during molding, and there is decreased conjugated double 
bond formation caused by oxidation of the alicyclic structure within the molecule of the olefin polymer. The 
resin compositions do not deteriorate in their physical properties even after being exposed to sunlight 
outdoors over a long period. Accordingly, optical instrument parts prepared from the resin compositions of 

20 the invention are not easily colored, and do not lose their transparency inherent to thermoplastic resin 
compositions containing an olefin polymer having an alicyclic structure. Moreover, formation of voids or 
flashes is decreased in the optical instrument parts. 

Furthermore, optical instrument parts having the above-mentioned excellent characteristics can be 
prepared from the aliphatic acid salt-containing resin compositions of the invention, and the resin composi- 

25 tions effectively prevent, in an apparatus such as a molding machine, rust formation caused by a chlorine 
component remaining in the resin in the case of using Ziegler catalyst during the resin manufacture. Optical 
instrument parts prepared from the resin compositions of the present invention are not colored with rust 
formed in the molding machine even when a resin containing a chlorine component is used. 

Still furthermore, the cycloolefin resin compositions containing the flexible polymer of the invention are 

30 excellent in mechanical characteristics such as impact resistance and thermal aging resistance. They are 
also excellent in weathering resistance. 



EMBODIMENT 

Examples of the present invention and comparative examples are given below, but those examples are 
by no means understood to restrict the invention. 

The term "parts" used in the examples and the comparative examples means "parts by weight", unless 
specifically defined. 

Furthermore, the thermal aging resistance and weathering resistance of the resin compositions in the 
present invention were evaluated by preparing test pieces from resin compositions prepared in the following 
examples, allowing the test pieces to stand in a predetermined environment, and determining Izod impact 
strength and bending strength of the test pieces. 

The testing procedure is described below. 



TESING PROCEDURE 



Aging resistance: The test pieces were allowed to stand in a Geer oven having an air atmosphere at 
so 125*C for a predetermined period, and the aging resistance was evaluated by determining Izod impact 
strength and bending strength thereof. 

Weathering resistance: The test pieces were irradiated with light for a predetermined period by a xenon 
weather meter [UV-ray (wavelength 300-400 nm) radiation intensity: 6.6 mW/cm 2 , rain fall, black. panel 
temperature: 83* C], and the weathering resistance was evaluated by determining Izod impact strength and 
55 surface brightness (gloss). 
Physical test: 
Izod impact strength: JIS-K7100, with a notch. 
Bending strength 



sngth: J1S-K71UU, witn a notcn. 
th ^^ J1S-K7203, and 
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Gloss: JIS-K7105 

Examples 1 to 8 and Comparative Examples 1_ to 6 

To an ethylene/tetracyclododecene copolymer (ethylene repeating unit content: 60 mol%, melt flow 
index: 35 g/10 min (ASTM D1238)) were added various stabilizers set forth in Table 1-1 in amounts also set 
forth in Table 1-1, and they were mixed by a Henschel mixer. The resulting mixture was pelletized by a twin 
screw extruder having a screw diameter of 20 mm at a temperature of 230 C. 
to The pellets were molded by a press molding machine to form sheets having a thickness of 2 mm. ^Each 
of the obtained sheets was measured on a Hunter color difference (values of L. a and b) to evaluate the 

Wl °Th! shee? were aged in an oven at 100 # C. and the coloring degree thereof was measured with the 
lapse of time. 
15 The results are set forth in Table 1-2. 
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Stabilizer (wt.%) 




Phenolic Sulfur Phosphorus Metal salt 




ABCDEFG H I J K L 


Example 1 
Example 2 


0.6- - - - - - 0.6 - - - 0.05 

0.6 ------ 0.6 - 


Com . Examp le 1 
Com. Example 2 
Com. Example 3 
Com . Examp le 4 




Example 3 
Example 4 


0.6----- - - " 0.6 - 


Com. Example 5 
Com. Example 6 


- - 0.6 - 


Example 5 
Example 6 


0.3 ----- - 0.6 - 0.3 - 0.05 

0,3 0.6 ■ 0.3 - 


1 Example 7 
Example 8 


------- 0.6 - 0.6 - 0.05 

-------0.6 - 0.6 



Note: In the above table, the amount of incorporated 



stabilizers are expressed in terms of parts by weight 
based on 100 parts by weight of the thermoplastic 
resin. 

Furthermore, symbols used in Table 1-1, and Examples and Comparative Examples to be described 
hereinafter represent the following compounds. 

Phenolic stabilizers 

A: 2,6-di-tert-butyl-4-methylphenol 
B: tetrakis[methyto^3-(3.5-di-te^^ 
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C: i,3.5.trimethyl-2,43-tris(3.5-di-tert-butyl-4-hydroxybenzyl)ben2 
D* tris(4-tert-butyl-2,6-dimethyl-3-hydroxybenzyI)-isocyanurate 
" E- 2 2'-oxamidobis[ethyi-3-(3,5-di-tert-butyl-4.hydroxyphenyl)propionat8] 

tetraoxaspiro[5.5]undecane 
Thioether stabilizers 

70 H: pentaerythritol tetralaurylthiopropionate 
I: distearyl thiodipropionate 

Phosphite stabilizers 

75 J: tris(2,4-di-tert-butylphenyl) phosphite 

K: tetrakis(2,4-di-tert-butylphenyl) 4,4'-biphenyl diphosphite 

Aliphatic acid stabilizer 
20 L: zinc stearate 
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Tflftlft 1-2 



Com. Example 


1 


98 


-0.3 


1.1 


95 


-4.5 


13.3 


92 


-6.9 


24 .0 


Com. Example 


2 


97 


-0.4 


2.4 


96 


-2.0 


3.8 


94 


-3.0 


8.0 


Com. Example 


3 


97 


-0.4 


2.4 


96 


-1.5 


3.5 


95 


-2.8 


7.5 


Com. Example 


4 


98 


-0.3 


1.8 


96 


-2.0 


5.0 


94 


-3.2 


10.2 



Initial 



After 500 hr After 1000 hr 



Example 1 
Example 2 



98 
98 



-0.3 1.1 
•0.3 1.2 



98 
97 



■0.5 2.0 
-0.6 2.2 



96 
95 



-2.0 3.5 
-2.2 4.0 



Example 3 
Example 4 



98 
98 



-0.3 1.3 
•0.3 1.4 



98 
97 



-0.5 
-0.6 



2.1 
2.2 



96 -2.1 
96 -2.3 



3.3 
3.5 



Com . Example 5 
Com. Example 6 



98 
98 



-0.3 
-0.3 



1.5 
1.5 



96 
96 



-1.8 
-1.7 



4.5 
4.0 



94 -2.9 
95 -2.8 



7.0 
6.5 



Example 5 
Example 6 



98 
98 



-0.2 1.0 
-0.3 1.1 



98 
98 



-0.5 
-0.6 



1.8 
2.0 



97 
97 



•1.5 
-1.7 



3.0 
3.2 



Example 7 
Example 8 



98 
98 



-0.2 
-0.3 



1.3 
1.4 



97 
97 



-0.7 
-0.8 



2.2 
2.5 



96 
95 



-2.3 
-2.5 



4.2 
4.5 



Examples 9-18 and Comparative Examples 7-9 

To an ethylene/tetracyclododecene copolymer (ethylene repeating unit content: 60 mol%, melt flow 
index: 35 g/10 min (ASTM D1238)) stabilizers represented in Table 2 were added in amounts described in 
Table 2, and the copolymer and stabilizers were mixed by a Henschel mixer. The mixture was palletized at 
230 *C by a twin extruder having a screw diameter of 20 mm. Films each 30 urn thick were prepared from 
the pellets by an inflation film molding machine having a screw diameter of 20 mm. 

The films were image processed to determine a number per unit area (mm 2 ) of fish eyes each having a 
diameter of at least 10 urn. 

The results are shown in Table 2. 
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TaY~>1 e 2 





Stabilizer (wt.%) Results 




Phenolic Metal salt Fish eyes 




A B F G L <Dia. at least 

10 Urn, number /mm*) 


Example 9 
Example 10 
Example 11 
Example 12 
Example 13 


1.2 0.05 40 

n n 60 
^ 2 — — — u . wv 

0.6 - 0.6 - 0.05 20 

- 0.6 0.6 - 0.05 80 

- - 1.2 - - 35 


Com -Example 7 

L>OIu« DAOiHf v 

Com. Example 9 


_ _ _ _ o.05 at least 500 
_ - 200 

- 1.2 - " - 200 


Example 14 
Example 15 
i Example 16 
Example 17 
Example 18 


T~ - - 1.2 0.05 60 
0.6 - - 0.6 0.05 40 
0.6 - 0.6 0.05 90 
0.6 0.6 0.05 30 
- 1.2 - 50 



In the above table, the amounts of incorporated 
stabilizers are expressed in terms of parts by weight 
based on 100 parts by weight of thermoplastic resin. 



Examples 19 to 27 and Comparative Examples 10 to 13 

^ were mixed an ethylene/tetracyclododecene copolymer, an ethylene-propylene copolymer 
divinvIbenzeTe and S^imethyk 5 -d.(tert-buty IP eroxy,hexene-3. the copolymers havng charactenst.es 



described below 

The mixing weight proportion was as follows: 
ethylene/tetracyclododecene copolymer 85 parts 
ethylene/propylene copolymer 15 parts; 
divinyibenzene 0.3 part; and 



described bel o*L 

Characteristic^»e ethylene/tetracyclododecene copolymer: 
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Ethylene repeating unit content: 64 mo!%, 

Melt flow index (ioad of 2.16 kg, 260 * C): 35 g/min, 

intrinsic viscosity fo] (130 * C, in decalin): 0.47 dl/g, 

and 

5 Softening temperature (TMA): 148* C. 

Characteristics of the ethylene/propylene copolymer: 
Ethylene repeating unit content: 80 mol%, and 
Melt flow index (load of 2.16 kg, 190 * C): 0.4 g/min. 

To the mixture having composition described above were added stabilizers listed in Table 3-1 in 
10 amounts described in Table 3-1, and each of the obtained mixture was pelletized by melt kneading at 
230 * C by a twin extruder having a screw diameter of 30 mm. 

The pellets were injection molded at a cylinder temperature of 270* C and a mold temperature of 90 C 
to produce test pieces. 

The thermal aging resistance of the resultant test pieces was evaluated by determining Izod impact 
75 resistance and bending strength. 

In the present invention, the thus obtained test pieces were allowed to stand in a Geer oven having an 
air atmosphere at 125* C for a predetermined period, and the Izod impact strength (JIS-K-7100, with a 
notch) and bending strength (JIS-K-7203) thereof were measured. The thermal aging resistance thereof was 
evaluated from these values. 
20 The results are shown in Table 3-2. 
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latilfi 3-1 





Stabilizer (wt.%) 


Phenolic Sulfur Phosphorus 


BCDE HI JK 


Example 19 
Example 20 
Example 21 
Example 22 


o.i - o- 1 - 
- o.i - - °- 1 

0.1 - o.i - 

— — v.! 


Example 23 
Example 24 


o.i - - - - - - °" 1 

o.i - - - - °- 1 - 


Example £. o 
Example 26 
Example 27 


0 l - - - 0.1 - 0.1 

o.i - o- 1 - °- 1 
- o.i - o.i - o.i - 


Com. Example 10 
Com. Example 11 
Com* Example 12 
Com . Example 13 


0.1 - ~ 

_ o.i - 

_ _ _ _ _ - 0.1 



Note: In the above table, the amounts of incorporated 



stabilizers are expressed in terms of parts by weight 
based on 100 parts by weight of thermoplastic resin. 
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TflMft 3-2 





Initial strength Strength after Strength after 

6 weeks 12 weeks 


Izod impact Bending Izod impact Bending Izod impact Bending 


(kg-cm/cm) <kg/cm 2 > <kg»cra/cm) (kg/cm 2 > (kg-cm/cm) (kg/cm 2 ) 

' 1 — 


Example 19 
Example 20 
Example 21 
Example 22 


15 740 14 750 13 740 
15 740 14 740 12 750 
15 750 14 750 12 740 
15 730 14 740 13 750 


Example 23 
Example 24 


15 760 14 750 12 740 
15 750 14 740 13 750 


Example 25 
Example 26 
Example 27 


15 750 15 740 15 750 
15 740 15 750 15 750 
15 760 15 750 15 740 


Com. Example 10 
Com. Example 11 
Com . Examp 1 e 12 
Com. Example 13 


15 750 1.5 410 0.8 250 
15 750 13 740 5 600 
15 740 5 550 1.5 300 
15 750 3 520 1.2 350 



Examples 28 to 31 and Comparative Examples 14 to 17 

There were mixed an ethylene/tetracyclododecene copolymer, an ethylene/propylene copolymer, 
divinylbenzene and 2,5-dimethyl-2.5-di(tert-butylperoxy)hexene-3, the copolymers having characteristics 
described below. 

The mixing weight proportion was as follows: 
ethylene/tetracyclododecene copolymer [I] 80 parts; 
ethylene/tetracyclododecene copolymer [II] 10 parts; 
ethylene/propylene copolymer 10 parts; 
divinylbenzene 0.3 part; and 

2 t 5-dimethyl-2,5-di(tert-butylperoxy)hexene-3 0.1 part. 

Described below are characteristics of 
ethylene/tetracyclododecene copolymer [I]. 

ethylene/tetracyclododecene copolymer [II], and the ethylene/propylene copolymer. 

Characteristics of ethylene/tetracyclododecene copolymer [I]: 
Ethylene repeating ^^content: 64 mol%. Melt flow index (load of 2.1^^^260 ° C): 35 g/rnin. Intrinsic 
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viscosity [i?] (130 * C, in decafin): 0.47 dl/g, 
and 

Softening temperature (TMA): 148 C. 

Characteristics of ethyiene/tetracyclododecene copolymer, pi]: 
5 Ethylene repeating unit content: 85 mol%, 

Intrinsic viscosity fo] (130 * C t in decaiin): 0.42 dl/g, 
and 

Slass transition temperature (Tg) : 0 C. 

Characteristics of the ethylene/propylene copolymer 
70 Ethylene repeating unit content: 80 mol%, and 

Melt flow index (load of 2.16 kg, 190 * C): 0.4 g/min. ctahili ^ listed in Table 4-1 in 

To a mixture having the above-described composition, were added stabilizers listed in i Taoie 4 in 
amounts deSribed^ ?ab.e 4-1. and each of the resultant mixture was pelletized by melt kneading at 
o**n* rhua twin extruder having a screw diameter of 30 mm. . 
ThJ w^ecfcn molded at a cylinder temperature of 270 C and a mold temperature of 90 C 

10 P ^eThe"af agfng resistance of the resultant test pieces was evaluated by determining bod impact 
resistance and bending strength. 

The results are shown in Table 4-2. 



15 



20 








Table 4=1 






25 








S t a b i 1 


i z e r 


(wt .%) 










Phenolic 


Sulfur 


Phosphorus 


30 






B 


C D E 


H I 


J K 




Example 28 




0.1 




0-1 




35 


Example 29 
Example 30 
Example 31 




0.1 
0.1 


0.1 


0.1 
0.1 


0.1 
0.1 


40 


Com. Example 


14 












Com. Example 
Com. Example 


15 
16 


0.1 




0.1 


0.1 


45 


Com. Example 


1"? 











Note: In the above table, the amounts of incorporated 
so stabilizers are expressed in terms of parts by weight 

based on 100 parts by weight of thermoplastic resin. 
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Table 4-2 







Initial strength 


Strength after 
6 weeks 


Strength after 
12 weeks 






Izod impact Bending Izod impact 


Bending Izod impact 


Bending 






<kg*cm/cm) 


(kg/ cm 2 ) 


(kg •cm/ cm) 


(kg/cm 2 ) 


(kg.em/cm) 


(kg/cm 2 ) 


— — « 

Example 2B 




10 


800 


8 


810 


7 


800 


Example 29 




10 


790 


8 


800 


7 


810 


Example 30 




10 


790 


8 


800 


7 


790 


Example 31 




10 


800 


9 


7 90 


8 


800 


Com. Example 


14 


10 


800 


1.5 


350 


0.8 


230 


Com. Example 


IS 


10 


610 


7 


780 


3 


650 


Com, Example 


16 


10 


7 90 


4 


650 


2 


500 


Com. Example 


17 


10 


800 


3 


500 


1 


400 I 



Examples 32 to 35 and Comparative Examples 18 to 21_ 

There were mixed an ethylene/tetracyclododecnen copolymer, a hydrogenated product of a 
styrene/butadiene/styrene block copolymer (Kraton G1650, from Shell Chemical Co., Ltd.) and an 
ethylene/propylene copolymer. The characteristics of the copolymers and the product are described below. 

The mixing weight proportion was as follows: 
ethylene/tetracyclododecene copolymer 80 parts; 
ethylene/propylene copolymer 10 parts; and 

a hydrogenated product of styrene/butadiene/styrene block copolymer (density of 0.91, ethylene/rubber 
ratio of 28/72, Kraton G1650. from Shell Chemical Co., Ltd.) 10 parts. 

Described below are characteristics of the ethylene/tetracyclododecene copolymer and the 
ethylene/propylene copolymer. 

Characteristics of the ethylene/tetracyclododecene copolymer: 
Ethylene repeating unit content 64 rnol%, 
Melt flow index (load of 2.16 kg, 260 * C): 35 g/rnin, 
Intrinsic viscosity fo] (130 * C. in decalin): 0.47 dl/g, 
and 

Softening temperature (TMA): 148° C. 

Characteristics of the ethylene/propylene copolymer: 
Ethylene repeating unit content: 80 mol%, and 
Melt flow index (load of 2.16 kg, 190 * C): 0.4 g/min. 

To a mixture having the above-described composition, stabilizers listed in Table 5-1 were added in 
amounts described in Table 5-1, and each of the resultant mixture was pelletized by melt kneading at 
230* C by a twin extruder having a screw diameter of 30 mm. 

The pellets were injection molded at a cylinder temperature of 270° C and a mold temperature of 90 C 
to produce test pieces. 

The thermal a^^^esistance of the resultant test pieces was eval^^j by determining Izod impact 
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resistance and bending strength. 

The results are shown in Table 5-2. 



70 



T5 



20 





Stabilizer (wt.%) 




Phenolic Sulfur Phosphorus 




BCDE HI JK 


Example 32 
Example 33 
Example 34 
Example 35 


0.1 - o.i - - 
- o.i - ~ o- 1 
o.i - - - - " " °' 1 
o.i - - - " o- 1 " °- 1 


Com. Example 18 
Com. Example 19 
Com. Example 20 
Com. Example 21 


0.1 " 

-o.i - 

• - -0.1 



25 



30 



35 



Note: in the above table, the amounts of incorporated 

stabilizers are expressed in terms of parts by weight 
based on 100 parts by weight of thermoplastic resin. 
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Table 5-2 



Initial strength Strength after Strength after 

6 weeks 12 weeks 



Izod impact Bending Izod impact Bending Izod impact Bending 



Ocg*cm/cm) (kg/cm 2 ) (kg*cm/cm) (kg/cm 2 ) (kg*cm/cm) (kg/cm 2 ) 



Example 32 




13 


720 


13 


720 


12 


720 


Example 33 




13 


730 


13 


720 


11 


720 


Example 34 • 




13 


720 


13 


730 


10 


720 


Example 35 




13 


720 


13 


720 


13 


730 


Com. Example 


18 


13 


730 


1.2 


300 


0.8 


200 


Com. Example 


19 


13 


710 


10 


710 


4 


500 


Com. Example 


20 


13 


720 


8 


500 


2 


400 


Com . Example 


21 


13 


730 


6 


450 


1.5 


300 



Examples 36 to 41 and Comparative Example 22 

There were mixed an ethylene/tetracyclododecene copolymer, an ethylene/propylene copolymer, 
divinylbenzene and 2 f 5-dimethyI-2,5-di(tert-butylperoxy)hexene-3. The characteristics of the copolymers are 
described below. 

The mixing weight proportion is as follows: 
ethylene/tetracyclododecene copolymer 85 parts; 
ethylene/propylene copolymer 15 parts; 
divinylbenzene 0.3 part; and 

2.5<limethyl-2,$-di(tert-buty1peroxy)hexene-3 0.1 part. 

Described below are characteristics of the ethylene/tetracyclododecene copolymer and the 
ethylene/propylene copolymer. 

Characteristics of the ethylene/tetracyclododecene copolymer: 
Ethylene repeating unit content: 64 mol%. 
Melt flow index (load of 2.16 kg. 260 * C): 35 g/min f 
Intrinsic viscosity fo] (130 * C, in decalin): 0.47 dl/g. 
and 

Softening temperature (TMA): 148* C. 

Characteristics of the ethylene/propylene copolymer: 
Ethylene repeating unit content: 80 mol%, and 
Melt flow index (load of 2.16 kg, 190 * C): 0.4 g/min. 

To 100 parts' by weight of a mixture having the above-described composition and being prepared as 
described above was added a mixture of 0.1 part by weight of tetrakis[methylene-3-(3.5-di-tert-butyl-4« 
hydroxyphenyl)propionate]methane. 0.1 part by weight of tris(2,4-di-tert-butylphenyl) phosphite and 0.1 part 
by weight of calcium stearate. UV-ray absorbers and hindered amine stabilizers listed in Table 6-1 were 
added in amounts described in Table 6-1 to the above-described resin mb^re. The mixture was peiletized 
by melt kneading it^j^O* C by a twin extruder having a screw diameter^^^ mm. 
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70 



Teal pieces were prepared by injection melding the pellets at a cylinder temperature et 270" 0 and a 
^TSS^SlSne. e. the test pieces was eyatttated by determining izod impact «««h and 

^"J^t^oTSr-ilKS^ sTng* (d.S-K.7,03, and st^ace bdghlness tgicss, 
thereof. 

The results are shown in Table 6-2. 



75 





Hindered amine stabilizer UV-Ray absorber 


M N 0 P Q 


Example 3 6 
Example 37 

Example 38 

Example 39 

Example 40 

Example 41 

Com. Example 22 


0.2 ~ 

0.1 

0.1 

- - 0.1 

_ 0.1 

0.-. - - ..— SLJ^| 



20 



25 



30 



35 



Note: In the above table, the amounts of incorporated 

stabilizers are expressed in terms of parts by weight 
based on 100 parts by weight of thermoplastic resin. 
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Symbols described in Table 6-1 represent compounds described below. 

Hindered amine stabilizer 

M: bis(2,2\6,6Metramethyl-4-piperidine) sebacate 



45 



UV-ray absorbers 

N: N-2-ethoxyphenyl-N'-2-ethoxypheny1oxalic acid amide 
O: 2-hydroxy-4-n-octoxybenzophenone 
Sfl P: 2-(2 , -hydroxy-5*-methylphenyl)benzotriazole 

Q: 2(2 t -hydroxy-3 , -tert-butyl-5 , methylphenyl)-5-chlorobenzotnazole 
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Tablft 6-2 



5 






Izod impact strength 
( kg • cm/cm) 




Gloss 




10 






Initial 


After 
500 hr 


After 
700 hr 


Initial 


After 
50 0 nr 


After 
/uu nr 




Example 


36 


15.1 


13.3 


12.5 


44 


37 




IS 


Example 


37 


15.2 


12.5 


11.0 


45 








Example 


38 


15.0 


13.0 


11.5 


43 


35 






Example 


39 


15.3 


13.8 


12.0 


45 


38 




20 


Example 


40 


15.1 


13.7 


12. 1 


44 


39 






Example 


41 


15.0 


14.5 


13. 8 


46 


43 


35 


25 


Com. Example 22 


15.1 


8.0 


5.3 


45 


15 


4 



Furthermore, the test pieces prepared in Example 41 were additionally allowed to stand for 700 hours, and 
had gloss of 35, thus showing very good weathering resistance. 



Examples 42 to 44 and Comparative Example 23 

Example 36 was repeated except that distearyl thiodipropionate in place of tris(2 t 4-di-tert-buty!pheny) 
phosphite, and UV-ray absorbers and hindered amine stabilizers listed in Table 7-1 were incorporated to 
produce resin compositions and test pieces. The weathering resistance of the test pieces was evaluated. 

The results are shown in Table 7-2. 
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TaMft 7-1 



10 
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20 



25 



50 
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Hindered amine stabilizer UV-Ray absorber 


M Q 


Example 42 
Example 43 
Example 44 


0.1 
0.1 

0.05 0.05 


Com. Example 23 





Note: In the above table, the amounts of incorporated 

stabilizers are expressed in terms of parts by weight 
based on 100 parts by weight of thermoplastic resin. 

Table 7-2 



30 




izod 


impact strength 
(kg •cm/ cm) 




Gloss 




35 




Initial 


After 
500 hr 


After 
700 hr 


Initial 


After 
500 hr 


After 
700 hr 




Example 42 


15.2 


13.0 


12.0 


46 


35 




40 


Example 43 


15.3 


13.5 


13.0 


44 


37 






Example 44 


15. 1 


14 .0 


13. 5 


45 


42 


30 


45 


Com. Example 23 


15.0 


7.5 


5.3 


46 


13 


4 



As described above in detail, the cycloolefin resin compositions according to the present invention 
prevent deterioration caused by heating during molding owing to the incorporation of specif.c phenolic 
stabilizers. It has become therefore possible to manufacture transparent films having excellent appearance. 

Moreover the cycloolefin resin compositions show decreased deterioration and .mproved thermal 
deterioration resistance during molding due to the incorporation thereinto of a composite stabilizer prepared 
from phenolic stabilizers and phosphite stabilizers in combination, or from phenolic stabilizers and thioether 
stabilizers in combination, compared with the resin compositions into which only one type stabilizers are 
incorporated. The resin compositions containing such a composite stabilizer show excellent prevention of 
coloring with the lapse of time as well as effective initial coloring prevention. 

Furthermore. ^^he use of a composite stabilizer prepared from phenolic stabilizers, th.oether 



. ^^h 
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stabilizers and phosphite stabilizers in combination, the resin compositions of the invention come to have 
still more excellent coloring-preventive properties, and they also show improved colonng prevention effects 
with the lapse of time. The resin compositions containing such a composite stabilizer show almost no 
deterioration and significantly good thermal deterioration-resistant properties during molding. 

Still furthermore, the resin compositions have improved weathering resistance by the incorporation ot 
UV-ray absorbers and/or hindered amine stabilizers. 



Claims 

1. A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure. 0.01 - 5 parts by weight of a phenolic stabilizer and 0.01 

- 5 parts by weight of an organic thioether stabilizer based on 100 parts by weight of the thermoplastic 
resin. 

2. A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure. 0.01 - 5 parts by weight of a phenolic stabdizer. 0.01 - 5 
parts by weight of an organic thioether stabilizer and 0.01 - 1 part by weight of a higher aliphatic acid 
metal salt based on 100 parts by weight of the thermoplastic resin. 

3. A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure. 0.01 - 5 parts by weight of a phenolic stabilizer and 0.01 

- 5 parts by weight of an organic phosphite stabilizer excluding phosphite compounds derived from 
pentaerythritol based on 100 parts by weight of the thermoplastic resin. 

4. A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure. 0.01 - 5 parts by weight of a phenolic stabilizer. 0.01 - 5 
parts by weight of an organic phosphite stabilizer excluding phosphite compounds derived from 
pentaerythritol and 0.01 - 1 part by weight of a higher aliphatic acid metal salt based on 100 parts by 
weight of the thermoplastic resin. 

5. A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure. 0.01 - 5 parts by weight of a phenolic stabilizer. 0.01 - 5 
parts by weight of an organic phosphite stabilizer and 0.01 - 5 parts by weight of an organic thioether 
stabilizer based on 100 parts by weight of the thermoplastic resin. 

6 A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure. 0.01 - 5 parts by weight of a phenolic stabilizer. 0.01 - 5 
parts by weight of an organic phosphite stabilizer. 0.01 - 5 parts by weight of an organic thioether 
stabilizer and 0.01 - 1 part by weight of a higher aliphatic acid metal salt based on 100 parts by weight 
of the thermoplastic resin. 

7 A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure and 0.01 - 5 parts by weight of a compound or 
compounds based on 100 parts by weight of the thermoplastic resin, said compound or compounds 
having a molecular weight of not more than 600 and being represented by the formulas [A] and/or [Bj: 

R* 

HO -<i )?-« I A] 



wherein each of R 1 and R 2 independently represents a hydrogen atom or an alky I group having 1 - 6 
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carbon atoms, and R 3 represents a group selected from the group consisting of an alkyl group having 1 
- 22 carbon atoms, an alkoxy group having 1 - 6 carbon atoms and an alkylamino group having 1 - 6 
carbon atoms; 




[BJ 



wherein each of R* and R 6 independently represents an alkyl group having 1 - 6 carbon atoms. R 
represents an alkyl group having 1 - 6 carbon atoms or an alkoxy group having 1 - 6 carbon atoms, and 
X represents an atom or a group selected from the group consisting of an alkylene group, an oxygen 
atom and a sulfur atom. 

A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure. 0.01 - 5 parts by weight of a higher aliphatic ac.d metal 
salt and 0 01-5 parts by weight of a compound or compounds based on 100 parts by weight of the 
thermoplastic resin . said compound or compounds having a molecular weight of not more than 600 
and being represented by the formulas (A] and/or [B]: 



HO 



-b- 



[A] 



wherein each of R' and R 2 independently represents a hydrogen atom or an alkyl group having 1 - 6 
carbon atoms, and R 3 represents a group selected from the group consisting of an alkyl group having 1 
- 22 carbon atoms, an alkoxy group having 1 - 6 carbon atoms and an alkylamino group having 1 - 6 
carbon atoms; 




— X 




[B] 



9. 



wherein each of R 4 and R s independently represents an alkyl group having 1 - 6 carbon atoms. R> 
represents an alkyl group having 1 - 6 carbon atoms or an alkoxy group having 1 - 6 carbon atoms, and 
X represents an atom or a group selected from the group consisting of an alkylene group, an oxygen 
atom and a sulfur atom. 

A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure and 0.01 - 5 parts by weight of a compound based on 
100 parts by J^t of the thermoplastic resin, said compound beino[epresented by the formula [C]: 
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wherein each of R 1 and R 2 independently represents an alkyl group having 1 - 6 carbon atoms. 

10. A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure, 0.01 - 1 part by weight of a higher aliphat.c ac.d metal 
salt, and 0.01 - 5 parts by weight of a compound based on 100 parts by weight of the thermoplastic 
resin, said compound being represented by the formula [C]: 




wherein each of Ft 1 and Ft 2 independently represents an alkyl group having 1 - 6 carbon atoms. 

11 A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure, 0.01 - 5 parts by weight of a dialkyl th.od.prop.onate 
and/or an ester compound of an alkylthiopropionic acid with a polyol. and 0.01 - 5 parts by weight of an 
organic phosphite stabilizer based on 100 parts by weight of the thermoplastic resin. 

12. A cycloolefin resin composition comprising a thermoplastic resin containing at least 50% by weight of 
an olefin polymer having an alicyclic structure. 0.01 - 5 parts by weight of a dialkyl thiod.prop.onate 
and/or an ester compound of an alkylthiopropionic acid with a polyol. 0.01 - 5 parts by weight of an 
organic phosphite stabilizer, and 0.01 - 5 parts by weight of a higher aliphatic acid metal salt based on 
100 parts by weight of the thermoplastic resin. 

13 The cycloolefin resin composition as claimed in any one of claims 1 to 12. wherein the cycloolefin resin 
composition further contains 0.01 - 2.0 parts by weight of an UV-ray absorber and/or a hindered amine 
stabilizer based on 100 parts by weight of the thermoplastic resin. 

14. The cycloolefin resin composition as claimed in any one of claims 1 to 12. wherein the olefin polymer 
having an alicyclic structure has repeating units derived from a compound represented by the formula 
[I], [11] or [ll-a]: 
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[13 



wherein n is an integer of at least 0, each of R'-R 12 independently represents a hydrogen atom, a 
halogen atom or a hydrocarbon group. R 9 to R 12 may be bonded together to form a monocyclic group 
or a polycyclic group, the monocyclic group or the polycyclic group may have a crosslinking structure 
and may further have a double bond, and R 9 to R 12 may form a group containing these nngs in 
combination; 




[HI 



wherein n is 0 or 1, m is an integer of at least 0, FV to R 18 each independently represents an atom or a 
group selected from the group consisting of a hydrogen atom, a halogen atom and a hydrocarbon 
group. R 15 to R 18 may be bonded together to form a monocyclic group or a polycyclic group, the 
monocyclic group or the polycyclic group may have a double bond, and R' 5 and R 16 . or R 17 and R 
may form an alkylidene group; 




[II-a) 



wherein p is an integer of at least 0, q and r are each 0. 1 or 2, each of R* to R 15 independently 
represents an atom or a group selected from the group consisting of a hydrogen atom, a halogen atom, 
an aliphatic hJB^rbon group, an aromatic hydrocarbon group and^n alkoxy group, and R- and R 9 . 
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or R G and R 7 may be bonded together directly or through an intermediate alkyl group having 1 to 3 
carbon atoms. 

15. The cycioolefin resin composition as claimed in any one of claims 1 to 12, wherein the thermoplastic 
resin comprises at least 50% by weight of an olefin polymer having an alicyclic structure, and not 
greater than 50% by weight of at least one flexible polymer, said flexible polymer being at least one 
member selected from the group consisting of 
flexible polymers having repeating units derived from a cycioolefin, 
a-olefin copolymers, 
a-olefin/diene copolymers, 

aromatic vinyl hydrocarbon/conjugated diene copolymers, 

and . . 

flexible polymers or flexible copolymers prepared from isobutylene. or isobutylene and a conjugated 

diene. 
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